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OPERATORS SAFETY SUMMARY 



The safety Information in thissummaryisfor operating personnel. Warnings and cautions will also be found throughout 
the manual where they apply. 



Terms in This Manual 

CAUTION statements identify conditions or praaices 
that could result In damage to the equipment or oth^ 
property. 

WARNING statements Identify conditions or practices 
that could result In personal Injury or loss of life. 



Terms as Marked on Equipment 

CAUTION indicates a personal injury hazard not immedi- 
ately accessible as one reads ^ markings, or a hazard 
to property, including the equipment itself. 

DANGER indicates a personal injury hazard immediately 
accessible as one reads the marking. 



Symbols in This Manual 




This symbol indicates where applicable 
cautionary or other Infomiation is to 
be found. For maximum input voltage 
see Table 1-1. 



Symbols as Marked on Equipment 






DANGER — High voltage. 




Protective ground (earth) terminal. 
ATTENTION -Refer to manual. 



Power Source 

This product is Intended to operate from a power source 
that does not apply more than 2^ V rms between the 
supply conductors or between either supply conductor 
and ground. A protective ground connection, by way of 
the grounding conductor in the power cord, Is essential 
for safe operation. 



Grounding the Product 

This product Is grounded through the grounding con- 
ductor of tie power cord. To avoid electrical shock, plug 
the power cord into a properly wired receptacle before 
making any connections to the product input or output 
terminals. A protective ground connection, byway of the 
grounding conductor in the power cord. Is essential for 
safe operation. 



Danger Arising From Loss of Ground 

Upon loss of tie protective-ground connection, all 
accessible conductive parts, including knobs and con- 
trols that may appear to be insulating, can render an 
electric shock. 



Use the Proper Power Cord 

Use only the power cord and connector specified for 
your product. 

Use only a power cord that Is in good condition. 

For detailed information on power cords and con- 
nectors, see Figure 2-2. 



Use the Proper Fuse 

Tb avoid fire hazard, use only a fuse of the correct type, 
voltage rating and current rating as specified in the parts 
list for your product. 



Do Not Operate in an Explosive 
Atmosphere 

To avoid explosion, do not operate this instalment in an 
explosive atmosphere. 



Do Not Remove Covers or Panels 

To avoid personal injury, do not remove the product 
covers or panels. Do not operate the product without the 
covers and panels properly installed. 
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SERVICING SAFETY SUMMARY 



FOR QUALIFIED SERVICE PERSONNEL ONLY 



Refer also to the preceding Operators Safety Summary 



Do Not Service Alone Disconnect power before removing protective panels, 

soldering, or replacing components. 

Do not perform internal service or adjustment of this 
product unless another person capable of rendering first 
aid and resuscitation Is present. Power Source 

This product is intended to operate from a power source 
Use Care When Servicing With Power On that does not apply more than 2S0 volts rms between the 

supply conductors or between either supply conductor 
Dangerous voltages exist at several points in this and ground. A protective ground connection by way of 

product. To avoid personal injury, do not touch exposed the grounding connector In the power cord is essential 

connections or components while power is on. for safe operation. 
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SPECIFICATION 



INTRODUCTION 



The TEKTRONIX 2232 is a combination nonslorage and 
digital storage portable, dual-channel oscilloscope with 
too MHz analog bandwidth and up to too M8/$ digital 
sampling rate. The vertical channels have calibrated 
deflection factors from 2 mv to 5 V per division. The 
Variable VOLTS/DIV gain control increases the deflec* 
tion factor at least 2.5 to 1 on any VOLTS/DIV setting. 
Vertical display modes are CH 1 , OH 2, and BOTH, wilha 
choice in BOTH of ADO, ALT. or CHOP. A BW LIMIT 
feature limits the vertical amplifier system and the A 
Trigger system to 20 MHz. 

The horizontal deflection system calibrated A Sweep 
speeds range from 0-5 s to ^ ns per division; calibrated 
B Sweep speeds range from 50 ms to 50 ns per divisicxi. 
A XI 0 MAO control decreases sweep time per division of 
the A and B Sweeps by a factor of 10. The fastest sweep- 
speed time of 50 ns per division is extended to 5 ns per 
division in X10 MAG. The Variable SEC/DIV control may 
be used to increase the non-store sweep time per 
division by a factor of up to four times from the calibrated 
time per division determined by the SEC/DIV switch set- 
ting, in STORE Mode, rotating the Variable SEC/DIV con- 
trol out of the CAL detent position compresses a 4K sam- 
ple acquisition record Into a record of 1K samples 
(called 4K compress mode). Also in STORE Mode, the A 
SEC/DIV X10 Multiplier adds calibrated storage time 
bases of 1 . 2, and 5 s per diwsion to the NON STORE A 
Sweep speed range for low-frequency signal 
acquisitions. 

The digital storage and display portion of the 2232 is 
microprocessor controlled. Selecting the digital storage 
features is done with a combination of front-panel 
controls and menu choices. Selected front-panel 
controls are read by the microprocessor to determine 
their settings. Those settings are reported to the user in a 
crt readout display generated tor the CH 1 and CH 2 
VOLTS/DIV switch, the A and B SEC/DIV switch, the 
DELAY TIME Position control, the Voltage and Time 
cursor differences (on STORE Mode displays only), the 
position of AC-GND-DC switches, and the A Trigger 
LEVEL voltage level. All the parametric information tor 
the waveform display is therefore visible vmen a hard 
copy is made to maintain a permanent record of the 
display. When in STORE (digital) mode, additional 
readout information is displayed showing storage 



acquisition mode, SAVE REF memories. If displayed. 
SAVE mode, and SWEEP UMIT, 'if active. 

Digital storage maximum sampling rate is 100 
megasamples per second with a maximum stored 
record length per waveform of either 4096 bytes (4K) for 
single-channel acquisitions or 2048 bytes (2K) for dual- 
channel acquisitions (ALT or CHOP). In CHOP mode, 
both channels are sampled simultaneously. The digital 
storage acquisition system has gtitch-catching 
capabilities for ginch widths as narrow as 10 ns. 

Up to three waveform sets (CH 1 and/or CH 2) of 1K 
record length (51 2 data points each waveform for dual- 
channel acquisitions) or one waveform set of 4K record 
length (2K when dual-channel) may be stored in the 
SAVE REF memories. In either case, previous data is 
over-written. A saved waveform may be recalled for 
display and comparison with the current acquisition 
waveform and any or all of frie other saved waveforms. 
The X10 MAG control is also functional for STORE 
waveforms and provides for horizontal expansion of 10 
times. The CURSOR Control may be used to reposition 
the display window on X10 expanded STORE 
waveforms to view the entire acquisition. 

On stored waveforms (current acquisition and saved dis- 
plays), voltage and time measurements may be made 
using CURSORS. The cursors are positioned to the 
wavetorm of interest and then to the points of interest in 
the waveform. The AV and At crt readouts indicate the 
voltage difference and timing difference between the 
positions of the cursors on the waveform selected. Hori- 
zontal positioning of the i K display window within a 4K 
acquisition record is also provided by the CURSOR 
Positioning control, in this manner, the entire 4K record 
length may be scrolled through tor display on the crt. The 
displayed 1 K window of a 4K record length acquisition 
waveform is the data stored when using the SAVE REF 
memory to save IK waveform data. A 4K record length 
acquisition may also be compressed to a 1K record 
length by rotating the variable SEC/DIV control away 
from the CAL detent position. The complete waveform is 
then only one display window in length. A 4K compress 
wavetorm may be saved in any of the three 1 K SAVE REF 
memories. 

ACCURACY AND RESOLUTION 

Finite resolution affects any measurement using discrete 
numbers. All digital storage stores amplitude values as 
disaete numbers and associates those amplitude 
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numbers with discretely numbered times. Many 
measurements must be rounded or truncated. The size 
of the truncation or rounding becomes a part of the 
measurement error. For example, ihefollowlr>g line Is 1 .5 
units long, if It must be drawn as a line connecting points 
one unit apart, then It may be drawn as a line one unit 
long or two units long, depending on how It occurs 
relative to the points. 

Case 1: Line approaches three points: 

Input line 

• * * Measurement resolution 

■ Output line 

Case 2 : Une approaches two points: 

Input line 

. • ‘ Measurement resolution 

Output line 

There are several places where measurements are 
quantified, and a one-count error in the measurement 
cannot be detected. The Input channeis are digitized to 
an 8-bit resolution, where one divisicm is (idboring 
exparrsion artd compression) 25 counts. This means 
there is an itiherent error of 1/25 of a division in any 
voltage measurement at acquisition time. Averaging can 
increase the resolution of a voltage measurement above 
the sampler’s eight-bit limit. To use the increased 
resolution, the display has a 10-bit dynamic rEmge in the 
veitical axis, as well as the horizontal axis. An averaged 
signal has a resolution of 100 points per division 
Ognoring expansion and compression). In addition, the 
averaged number is stored with up to twelve bits of 
resolution. Expansion Is required to view the eleventh 
and twelfth bits of increased resolution. 

Time Is quantified to determine when each sample 
occurred and which display interval gets each sample. 
Time Is resolved by storing, for example, 4K points. If 4K 
points are stored, 4K time intervals are represented. 
However, In ^ mode, rtot all of the 4K-point resolution 
may be displayed on the 10-bit (iK-point) screen. 
Therefore, If 4K COMPRESS is selected to present the 
whole picture on-screen at once, only IK resolution 
remains in the display. When peak -detected information 
is acquired, events with high-frequency content such as 
fast steps, or short pulses, can only be located within the 
lime Interval from which the peaks came. Even though 
two display points result from the Interval, the event 
cannot be tied with certainty to the first or second point In 
the Interval. 

Time Is also quantified to determine where to put points 
in REPETITIVE acquisitions, where the points acquired at 



50 ns intervals fill only part of the screen. A counting 
device produces a number to represent the portion of 
50 ns between the samples acquired and the ones that 
would have included the trigger. This number ranges 
from 0 to about 205. which allows accurate placement 
irtto the display record. The display record will have at 
most 1 00 slots to choose from on the basis of the 0-205 
number (this is where each slot represents 0.5 ns of 
acquisition time, and the counter’s resolution Is about 
0.244 ns per cour^it). 

STANDARD ACCESSORIES 

The following items are standard accessories shipped 
with the 2232 instrument: 

1 Operators Manual 

1 Users Reference Guide 

2 Probe Packages 

1 Front Panel Cover 
1 Accessory Pouch 
1 Power Cord 
1 Fuse 

1 DB-9 Male Cortfiector and Connector Shell 
1 Loop Clamp 
1 Flat Washer 
1 Self-Tapping Screw 

For part nusnbers and further information about both 
standard and optional accessories, refer to "Options 
and Accessories’ (Section 7) of tttis manual. Your 
Tekfronix representative, local Tektronix Field Office, or 
Tektronix products catalog can also provide additional 
accessories information. 

PERFORMANCE CONDITIONS 

The following electrical characteristics (Table 1-1) are 
valid when the Instnjment has been adjusted at an 
ambient temperature between +20®C and +30*C 
(+68®F and 86®F), has had a warm-up period of at 
least 20 minutes, and Is operating at an ambient 
temperature between 0®C and +50“C (32’F and 
122”F) (unless otherwise noted). 

Items listed in the "Perfonnance Requirements” column 
are verifiable qualitative or quantitative limits that define 
the measurement capabilities of the instmment. 

Environmental characteristics are given In Table 1-2. 
This Instrument meets the requirements of 
MIL-T-28800D for Type III, Class 5 equipment, except 
where noted otherwise. 

Physical characteristics of the instalment are listed in 
Table 1-3. 
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Table 1-1 

Electrical Characteristics 



Characteristics 


Performance Requirements 


VERTIC 


:al deflection system 


Deflection Factor 
Range 


2 mV per division to 5 V per division in a 1 -2-S sequence. 


DC Accuracy 
(NON-STORE) 

+ 15‘'Clo +35®C 


+ 2%. 


0“CTO +50“C 


±3%.« 

For 5 mV per division to 5 V per division VOLTS/DIV switch 
settings, the gain is set at a VOLTS/DIV switch setting of 
10 mV per division. 

2 mV per division gain is set with the VOLTS/OIV switch set to 
2 mV per division. 


On Screen DC 
Accuracy (STORE) 

+ 15*Cto +35*C 


±2%. 


0®CTO +50*C 


±3%® 

Gain set with the VOLTS/DIV switch set to 5 mV per division. 


Storage Acquisition Vertical Resolution 


6-bits, 25 levels per division. 10.24 divisions dynamic ranged 


Range of V0LTS/01V Variable control 


Continuously variable between settings, increases deflection 
factor by at least 2.5 to 1 . 


Step Response 
(NON-STORE Mode) 

Rise Time 

0®CTO +35®C 

5 mV per division 
to 5 V per division 


3.5 ns or less.^ 


2 mV per division 


4.4 ns or less.® 


+ 35®Cto +50“C 

5 mV per division 
10 5 V per division 


3.9 os or less.® 


2 mV per division 


4.4 ns Of less.® 

Rise time is calculated from: 

0 35 

Rise Time = Bandwidth (-3 dB) 



^ Performance Requirement not checked in manual. 
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Table 1-1 (cent) 



Characteristics i 


Performance Requirements 


Step Response 
(STORE Mode) 

Useful Storage Rise Time 

SAMPLE 


Single TTace CHOP/ALT 

SEC/DIV X 1 .6*. SEC/DIV X 1 .6*. 

100 " 60 


PEAKDET or 
ACCPEAKwHh SMOOTH 


SEC/DIVX 1.6®. SEC/DiVX t.6®. 

50 25 

Rise time is limited to 3.5 ns minimum with derating over tem- 
perature (see NON-STORE Rise Time). 


Aberrations (NON-STORE and STORE in 
Default Modes) 

2 mV per division to 50 mV per division 


+ 4%, -4%. 4% p-p. 


0.1 V per division to 0.2 V per division 


+ 6%. -6%, 6% p-p. 


0.5 V per division 


+ 8%, -6%, 6% p-p.® 


1 V per division to 5 V per division 


+ 12%. -12%, 12% p-p.® 

Measured with a five-division positive-going reference sig- 
nal, from a 50-0 coa»al cable t^minated in SO O at the input 
connector with the VOLTS/DIV Variable control in the CAL 
detent. Vertically center the top of the reference signal. Set A 
Trigger SLOPE switch to positive. 


NON-STORE Bandwidth (-3 dB) 

0*Cto +35®C 

5 mV per division to SV per divislort 


DC to at least 100 MHz. 


2 mV per division 


DC to at least 80 MHz. 


+ 35*0 to +50*C 

2 mV per division to 5V per division 


DC to at least SO MHz.® 

Measured with a vertically centered six-divislon reference 
signal, from a SO-n source driving a 50-fl coaxial cable ter- 
minated in 50 n at the input connector; with the VOLTS/DIV 
Variable control in the CAL detent. 


BW LIMIT (-3dB) 


20 MHz ±10%. 


AC Coi^led Lower Cutoff Frequency 


10 Hz or less at -3 dB.® 



^Performance Requirement not checked in manual. 
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l^bie 1-1 (cont) 



Characteristics 


Performance Requirements 


Useful Storage Performance 

RECORD, SCAN and ROLL Store Modes 
SAMPLE Acquisition, no AVERAGE 

1 per division to 
5 s per division 

EXT CLOCK (up to 100 kHz) 


Single Trace CHOP/ ALT 

— ^ — Hz* § Hz* 

SEC/DIV SEC/DIV 

Hz* ^ Hz* 

10 20 

Useful storage performance is limited to the frequency where 
there are 10 samples per sine wave signal period at the maxi- 
mum sampling rate. (Maximum sampling rate is 100 MHz.) 
This yields a maximum amplitude uncertainty of 5%. 

Accuracy at the useful storage bandwidth limit is measured 
with respect to a six-division 50 kHz reference sine wave. 


PEAK DETECT 
Sine-Wave 

Amplitude Capture (5% p-p 
maximum amplitude uncertainty) 


10 MHz.a 


Pulse Width 

Amplitude Capture (50% p-p 
maximum amplitude uncertainty) 


10 ns. 


REPETITIVE Store Mode 
SAMPLE and AVERAGE 
0.05 pS per division 
0.1 U.S per division 

0.2 )is per division 
to 2 M.S per division 
(5% maximum amplitude 
uncertainty) 


Single Trace CHOP/ALT 

1 00 MHz (-3 dB) ^ 1 00 MHz (-3 dB) ^ 

1 00 MHz (-3 dB) 50 MHz (-3 dB) * 

Hz* Hz® 

SEC/DIV SEC/DIV 


ACCPEAK 

0.05 |x8 per division 
to 5 s per division 


Same as NON-STORE Bandwidth.® 



^ Performance Requirement not checked In manual. 



^One hundred MHz bandvWdIhderatedfor temperatures outaldeO'C to +35*Cand at 2 mV per division VOLTS/ 
OlV setting as for NON-STORE. 



1-5 











Specffication-2232 Service 



-Rd>le 1-1 (cent) 



Charaeteiistics 


Performance Requirements 


AVERAGE Mode 
Sweep Limit 


Adjustable from 1 to 998,000 or NO LlMfT. Resolution is l 
from 1 to 200; Z from 202 to 1000; 10 from 1010 to 2000; 20 
from 2020 to 10,000; 100 from 10,100 to 20,000; 200 from 
20.200 to 100.000; 1 .000 from 101 .000 to 200,000; 2,000 from 
202,000 to 998.000* 


Weight of Last Acquisition 


1/1, 1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128, or 1/256 (MENU 
selections). AVERAGE mode default weight is 1/4. 


Resolution 


Assuming uncorrelated triggem and greater than 1 LSB of Vie 
8-blt acquisition of vertical signal noise, the averaging 
weight for the first acquisition is 1 , the averaging weight for 
foe second acquisition is 1/2 and torn acquisitions is 1/2*^ 
The MENU selects foe least weight used. Maximum signal- 
to-noi$e improvement is achieved after (2 X weight fa^or) X 
(expected acquisitions to fill). 


NOIsl-STORE CHOP Mode Switching Rale 


500 kHz ±30%? 


A/D Converter Linearity 


Monotonlc with no missing codes.^ 


Analog CH1/CH2 Delay Match 


±1 .0 ns.* 


NON-STORE Common-Mode Rejection 
Ratio (CMRR) 


At least 10 to 1 at 50 MHz. 

Checked at 1 0 mV per division for common-mode signals of 
six divisions or less with the VOLTS/DIV Variable control 
adjusted for the best CMRR at 50 kHz. 


Input Current 


1 nA or less (0.5 division or less trace shift when switching 
between DC and GND input coupling with foe VOLTS/DIV 
switch set to 2 mV per division).* 


Input Characteristics 
Resistance 


1 Mft ±2%.« 


Capacitance 


20 pF ±2pF.» 


Maximum Safe Input Voltage (CH 1 and 
CH2) 

DC and AC Coupled ^ 


See Figure 1 -1 for maximum input voltage vs frequency 
derating cuive. 

400 V (dc + peak ac) or 800 V ac p-p at 1 0 kHz or less.* 


Channel Isolation STORE and NQN-STORE 


Greater than 100 to 1 at 50 MHz. 


POSmON Control Range 


At least ±11 divisions from graticule cent^. 


A/B SWP SEP Control 

Range (NON-STORE Mode Onl)^ 


±3.5 divisions or greater. 


Trace Shift with 
VOLTS/DIV Switch Rotation 


0.75 division or less; VOLTS/DiV Variable control in the 
CAL detent.® 


Trace Shift as the VOLTS/DIV 
Variable Control is Rotated 


1 division or less.® 


Trace Shift with INVERT 


1.5 divisions or less.® 



^Performance Requirement not cheeked In manual. 
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Table 1-1 (com) 



Characteristics 



Performance Requirements 



TRICQERINQ system 



A Trigger Sensitivity 

P-P AUTO and NORM 
Internal 




10 MHz 


60 MHz 


100 MHz 


0.35 div 


1.0 div 


1.5 div 


External 


40 mV 


120 mV 


150 mV 


External trigger signal from a SO-n source driving a SO-A 
coaxial cable terminated In 50 H at the Input connector. 


MF REJ Coupling 


Reduces trigger signal amplitude at high frequencies by 
about 20 dB with rolloff beginning at 40 kHz ±25%. 

Should not trigger with a one-division peak-to-peak 260 kHz 
signal when HF REJ Is ON. 


LF REJ Coupling 


Attenuates signals below 40 kHz (-3 dB point at 40 kHz 
±25%). 

Should not trigger with a 0-35 peak-to-peak 25 kHz signal 
w4ien LF REJ Is on. 


P-P AUTO Lovirest Usable Frequency 


20 Hz with 1 division internal or 100 mV external.® 


TV LINE 

Internal 


0.35 div.® 


External 


35 mV p-p.® 


TV FIELD 


Si division of composite sync.® 


B Trigger Sensitivity (Internal Only) 


10 MHz 60 MHz 100 MHz 
0.35 div 1.0 div 1.5 div 


EXT INPUT * 

Maximum input Voltage Za 


400 V (dc + peak ac) or 800 V ac p-p at 10 kHz or less.® 
See Figure 1-1 for maximum input voltage vs frequency 
derating curve. 


Input Resistance 


1 Mn +2%.* 


Input Capacitance 


20 pF ±2.5pF.» 


AC Coupled Lower Cutoff Frequency 


10 Hz or less at -3 dB.® 


LEVEL Control Range 
A Trigger (NORM) 
INT 


May be set at any voltage level of the trace that can be 
displayed® 


EXT. DC 


At least ±1.6 V. 3.2 V p-p. 


EXT. DC ^10 


Alleast +1 ,6 V. 3.2 V p-p.® 


B Trigger (Internal) 


May be set at any point of the trace that can be displayed.® 



^Performance Requirement not checked In manual. 
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Specification -2232 Service 



Table 1-1 (com) 



Characteristics 


Performance Requirements 


VAR HOLDOFF Control (NON-STORE 
Holdoff) 


Increases A Sweep holdoff time by at least a factor of 10. 
STORE holdoff 1$ a function of microprocessor activity and the 
pretrigger acquisition. The VAR HOLDOFF control maintains 
some control over the STORE holdoff by preventing a new 
trigger from being accepted by the storage circuitry until the 
next (or current, if one is in progress) NON-STORE holdoff has 
completed. 


Trigger Level Readout Accuracy 


± (0.3% of 10 times the VOLTS/OIV switch setting). 
Applies to ±10 divisions from zero volts. 


Acquisition Window Trigger Points 
Pretrigger 


Seven-eighths of the waveform acquisition v/indow is prior to 
the trigger (other trigger points are selectable via the MENU). 


Midtrigger 


One-half of the waveform acquisition window is prior to the 
trigger (other trigger points are selectable via the MENU). 


Post Trigger 


One-eighth of the waveform acquisition window is prior to the 
trigger (other trigger points are selectable via the MENU). 


Point-Selectable Triggering 
IK Record Length 




4K Record Length 


! 512 204S 3584 



HORIZONTAL DEFLECTION SYSTEM 



NON-STORE Sweep Rates 
Calibrated Range 
A Sweep 


0.5 sec per division to 0.05 >ts per division in a 1 -2-5 
sequence of 22 steps.<’ 


B Sweep 


50 ms per division to 0.05 fis per division in a 1 -2-5 
sequence of 19 steps.c 


STORE Mode Ranges 
REPETITIVE 


0.05 RS per division to 0.5 s per division.«*<* 


RECORD 


1 rs per division to 50 ms per division.*'*^ 


ROLUSCAN 


0.1 s per division to 5 s per division. (A Sweep only).*>^ 



^Performance Requirement not checked In manual. 

^The X10 MAG control extends the maximum sweep speed to 5 ns per dMsion, 

^ The XI 0 MAG control extends the maximum sweep speed to 5 ns per dMsIon. The 4kC0MPRESS control multiplies 
the SEC/DIV by 4. 
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Specification— 2232 Service 



Table 1-1 (cent) 



Characteristics 


Performance Requirements 


NON-STORE Acojracy 
+ l5‘’Cto +35“C 
0.5 s per division 
to 0.1 ^s per division 


Unmagnified Magnified 

±2% ±3% 


0,05 )iS per division 


+2% ±4% 


0®Cto +50'’C 

O.S s per division to 
0.1 |iS per division 


+3%® ±4%* 


0.05 ^ per division 


±3%* ±6%* 

Sweep accuracy applies over the center eight divisions. 
Exclude the first 40 ns of the sweep for magnified sweeps 
and anything beyond the 100th magnified division. 


STORE Accuracy 


See Horizontal Differential Accuracy and Cursor Time 
Difference Accuracy.® 


NON-STORE Sweep Linearity 

0.5 s per division to 10 ns per division 


iO.1 division. 


5 ns per division 


±0.15 division. 

Linearity measured over any two of the center eight divisions. 
&(Clude the first 40 ns and anything past the 100th division of 
the X10 magnified sweeps. 


Digital Sample Rate 
SAMPLE 

(1 jis per division to 5 s per division) 


Single Dace CHOP/ALT 

HTa 50 

SEC/DIV SEC/DIV 


PEAKDET or 
ACCPEAK 

(1 >l 8 per division to 5 s per division) 


100 MHz® 100 MHz® 


REPETITIVE Store 

(0.05 ^s per division to 0.5 m.s per 

division) 


100 MHz* 100 MHz® 


External Clock 

Input Frequency 
Slow 


DC to 1 kHz. 


Fast 


DC to 100 kHz. 


Digital Sample Rate 


100 MHz in ACCPEAK and PEAKDET, otherwise it is equal to 
the ihpul frequency.® 


Screen Update Rate 
Slow 


One data pair for every second falling clock edge.® 


Fast 


Varies with record length and swe^ speed.® 



Performance Requirement not checked In manual. 
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Table 1-1 (cont) 



Characteristics 


Performance Requirements 


External Clock (cont) 
Duty Cycle 


10% or greater (1 ps minimum hold lime).® 


Ext Clock Logic Thresholds 


Logic Thresholds are TTL compatible.® 


Maximum Safe input Voltage ^ 


25 V (dc - 1 - peak ac) or 25 V p-p ac at 1 kHz or less.® 


Input Resistance 


Greater than 20 kn (LSTtl compatible). 


STORE Mode Resolution 

Acquisition Record Length 


1024 or 4096 data points.® 


Single Waveform Acquisition Display 


1024 data points (100 data points p^ division across the 
graticule area).® 


CHOP or ALT Acquisition Display 


512 data points (50 data points per division across the 
graticule area).® 


Horizontal POSITION Control Range 


Start of the 10th di>^3ion will position past the center verti- 
cal graticule line in XI; 100th division in XIOmagniHed and 
NON-STORE. 


Horizontal Variable Sweep Corttroi Range 
NON-STORE 

1 


Continuously variable between calibrated settings of the 
SEC/DiV switch. Extends the A and the B Sweep speeds by 
at least a factor of 2.5 times over the calibrated SEC/DIV 
settings. 


STORE 


Horizontal Variable Sweep has no affect on the STORE Mode 
time base. Rotating the Variable SEC/DIV control out of the 
CAL detent position horizontally compresses a 4K point 
acquisition record to 1 K points in length, so that the whole 
record length can be viewed on screen. Screen readout is 
altered accordingly. 


Displayed Trace Length 
NON-STORE 


Greater than 10 diwsions. 


STORE 


10.24 divrisions.® 


Delay Time 

0.5 p.s per division to 
0.5 s per division 
(A Sweep) 

Delay POSITION 
Range 


Less than (0.5 div 300 ns) to greater than 10 divisions. 
Delay Time is functional, but not calibrated, at A Sweep 
speeds faster than 0.5 ps per division. 


NON-STORE Delay Jitter 


One part or less in 5,000 (0.02%) of the maximum available 
delay time. 



^Performance Requirement not checked In manual. 
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specification-2232 Service 



Table 1-1 (cont) 



Charactetistics 


Performance Requirements 


Delay Time Differential Measurement 
Accuracy (Runs After Delay only) 




+ 15*Cto +35*’C 


±1% of reading. ±0.5% of full scale (10 divisions). 


O^Cto +50®C 


±2% of reading, ±0.5% of full scale (10 divislon&).B 

Exclude delayed operation when the A and 5 SEC/DIV krtobs 
are locked together at any sweep speed or when the A 
SEC/DIV switch Is taster than 0.5 pS per division. Accuracy 
applies over the B DELAY TIME POSITION control range. 



DIGITAL STORAGE DISPLAY 



Vertical 

Resolution 


to bits (t part in 1024).* 

Display waveforms are calibrated for 100 data points per 
division. 


Position Registration 

NON-STORE to STORE 


±0.5 division at graticule Center at VOLTS/DIV switch settings 
from 2 mV per division to 5 V per division. 


CONTINUE to SAVE 


±0.5 division at VOLTS/DIV switch settings from 2 mV per 
division to 5 V per division. 


SAVE Mode Expansion or Compression 
Range 


Up to 10 times as determined by the remaining VOLTS/DiV 
switch positions up or down. 

2 mV per division acquisitions cannot be expanded, and 5 V 
per division acquisitions cannot be compressed. 

Any portion of a stored waveform vertically magnified or conv 
pressed up to 1 0 times can be positioned to the top and to 
tne bottom of the graticule area. 


Storage Display Expansion Algorithm 
Error 


±0.1% of full scale.* 


Storage Display Compression 
Algorithm Error 


+0.16% of reading ±0.4% of full scale,® 


Horizontal 

Resolution 


10 bits (1 part in 1024).* 

Calibrated for 100 data points per division. 


Differential Accuracy 


Graticule indication of time cursor difference Is ± 2% of the 
readout value, mealed over tiie center eight divisions. 


SAVE Mode Expansion Range 


10 times as determined by the X10 MAG switch. 


Expansion Accuracy 


Same as the Vertical.® 



® Performance Requirement not checked In manual. 
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•ftbie 1-1 (cont) 



Characteristics 


Performance Requirements 


Dicn 


:al readout display 


CURSOR Accuracy 
\/oltage Difference 


± 3% of AV readout value, tO.4% of ^11 scale 
(10 divisions). 

Applies within center 6 divisions. 


Time Difference 

RECORD or ROLL/SCAN 

SAMPLE or AVERAGE 


±1 display interval. 


PEAKDET or ACCPEAK 


±2 display interval.^ 


REPETITIVE 

SAMPLE or AVERAGE 


±(2 display interval + 0.5 ns).® 


ACCPEAK 


±(4 display interval + 0.5 ns).® 

A display interval is the time between two adjacent display 
points on a waveform. 


X-Y OPERATION (XI MAGNIFICATION ONLY) 


Deflection Factors 


Same as vertical deflection system wIVi the VOLTS/DIV 
Variable controls in the CAL detent position. 


NON-STORE Accuracy 
X-AxIs 

+ 15®Cto +35«C 


Measured with a dc-coupled, five-diwsion reference signal. 
±3%. 


0"Cto +50»C 


±4%.® 


Y-Axis 


Same as vertical deflection system.® 


NON-STORE Bandwidth (-3 dB) 
X-Axis 


Measured with a five-division reference signal. 
DC to at least 2.5 MHz. 


Y-Axis 


Same as vertical deflection system.® 


NON-STORE Phase Difference Between 
X-Axis and Y-Axis Amplifiers 


±3 degrees from dc to 150 kHz.® 
vertical input Coupling set to DC. 


STORE Accuracy 

X-Axis and Y-Axls 


Same as digital storage vertical deflection system.® 


Useful Storage Bandwidth 

RECORD and REPETITIVE Store Modes 


^ Hz® 

SEC/DIV 



^Performance Requirement not cheoKed In manual. 
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Table 1-1 (com) 



Characteristics 


Performance Requirements 


STORE Mode Time Difference Between 
Y-Axis and X-Axis Signals 




RECORD, SCAN, and ROLL Modes 


±1.0 ns.® 


REPETITIVE Store 






100 



PROBE ADJUST 



Output Voltage on PR6 ADJ Jack 


0.5V ±5%. 


Probe Adjust Signal Repetition Rate 


1 kHz ±20%.® 



Z-AXIS 



Sensitivity (NON-STORE Only) 


5 V causes noticeable modulation. Positive-going Input 
decreases intensity. 

Usable frequency range is dc to 20 MHz. 


Maximum input Voltage ^ 


30 V (dc + peak ac) or 30 V p-p at 1 kHz or less.® 


Input Resistance 


Grealwtnan 10 kG.® 



POWER SUPPLY 



Line Voltage Range 


90 Vac to 250 Vac. ® 


Line Frequency 


46 Hz to 440 Hz.® 


Maximum Power Consumption 


85 watts (150VA).® 


Line Fuse 


2 A. 250 V, slow blow.® 


Primary Circuit Dielectric Requirement 


Routine lest to 1500 V rms, 60 Hz, for 10 seconds without 
breakdown.® 



CRT DISPLAY 



Display Area 


8 cm X 10 cm.® 


Standard Phosphor 


P31.® 


Nominal Accelerating Voltage 


14 kV.® 



X-Y PLOTTER OUTPUT 



Maximum Safe Applied Voltage. Any a 
C onnector Pin ZlA 


25 V (dc + peak ac) or 25 V p-p ac at 1 kHz or less.® 


X and Y Plotter Outputs 




Pen Lift/Down 


Fused relay contacts. 100 mA maximum,® 


Output Voltage Levels 


500 mV per division ±10%. Center screen is OV ±1 division. 
Measured with a dc-coupled, live-division reference signal. 


Series Resistance 


2kn ±10%.® 


4.2 V Output 


±10% through 2 kfl® 



^Performance Requirement not checked in manual. 
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specification -2232 Service 



Table (cont) 



Characteristics 


Performance Requirements 


MEMORY 


Non-Volatlle Memory 


26 Kbytes. 


Power-Down 

Battery Voltage 


Memory retained for battery voltages greater than 2.3 V.^ 


Data Retention 


Memory maintained at least 6 rnontfis without instrument 
power.* 


Battery Life 


Power-down data retention specification shall be maintained 
for 3 years without battery change.* 


Power-down Detection 
Threshold 


Fall asserted for supply drop to less than 4.5 V* 
Reset held until supply Is greater than 4.75 V* 


Reset Delay 


Power-down Intemjpt to reset delay 21 ms.* 


GPIB OPTION 


GPIB Requirements 


Complies with ANSI/IEEE Standard 488-1S78.° 


RS-232-C OPTION 


RS-232-C Requirements 


Complies with EIA Standard RS-232-C.* 


Baud Rates 

Available Rates 


110, 300, 600, 1200. and 2400 baud.® 


Accuracy 


<1% error.* 



^Performance Requirement not checked in manual. 
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Table 1-2 

Environmental Characteristics 



Characteiistics 


Performance Requirements 


Environmental 

Requirements 


The instrument meets the following MIL-T-28800D require- 
ments for Type III, Class 5, Style D equipment, except where 
noted othervirise. 


Temperature 

Operating 


0*Cto -t-50'’C(+32®Fto +122®F),* 


Nonoperating 


-40“Cto -h71®C (-40*Fto +160*F)? 

Tested to MIL-T-28800D. para 4.5.5. 1.3 and 4.5.5. 1.4, except 
that in para 4.S.5.1 .3 steps 4 and 5 (-lO'^C operating test) are 
performed before step 2 (~40*’C nonoperating test). Equipment 
shall remain off upon return to room ambient temperature during 
step 6. Excessive condensation shall be removed before oper- 
ating during step 7. 


Altitude 

Operating 


To 4.500 meters (13,716 feel).* 

Maximi^ operating temperature decreases 1 "C per 1 ,000 
feet above 5,000 feet. 


Nonoperating 


To 15,240 meters (50,000 feet).® 

Exceeds requirements of MIL-T-2860D, para 4.5.5.2. 


Humidity 

Operating and Nonoperating 


5 cycles (120 hours) referenced to MIL-T-28800D para 
4.5.5.1.2.2 for Type 111, Class 5 instruments. Operating and 
nonoperating at 95%, -5% to -i-0%, relative humidity. Oper- 
ating, -1-30® Cto +50®C; nonoperating, +30®Cto +60*C.* 


EMI (electromagrretic Interference) 


Meets radiated and conducted emission requirements per VDE 
0871, Class 6.* 

To meet EMI regulations and specifications, use the specified 
shielded cable and metal connector housing with the housing 
grounded to the cable shield on the AUXILIARY CONNECTOR. 


Vibration 

Operating 


15 minutes along each of three major axes at a total displace- 
ment of 0.015 inch p-p (2.3 g at 55 Hz) with frequency varied 
from 10 Hz to 55 Hz to 10 Hz in one-minute sweeps. Hold for 
10 minutes at 55 Hz in each of the three major axes. All major 
resonances are above 55 Hz. 

Meets requirements of MIL-T-22800D, para 4.5.5.3.I.* 



^ Performance RequIremerM not checked In manual. 
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l^ble 1 '2 (com) 



Characteristics 


Performance Requirements 


Shock 

Operating and Nonoperating 


30 g half-sine, 11 ms duration, three shocks per axis each 
direction, (or a total of 18 shod<s* 

Meets requirements of MIL-T-22800D, para 4.5.5.4.1 . except 
limited to 30 g. 


Bench Handling Test 


Each edge lifted four inches and allowed to free fall onto a 
solid wooden bench surface.^ 

Meets requirements of MIL-T-22800D, para 4.5.5.4.3. 



^ Performance Requirement not checked In manual. 
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Table 1-3 

Physical Characteristics 



Characteristics 


Performance Requirements 


Weight 

With Power Cord. Covw^, Probes, and 
Pouch 


See Figure 1-2 for dimensional drawing. 
9.4 kg (20.7 lb). 


With Power Cord Only 


8.2 kg ( 181 b). 


Domestic Shipping Weight 


12.2 kg (26.9 lb). 


Height 


137 mm (5.4 in). 


Width 

With Handle 


360 mm (14.2 in). 


Without Handle 


328 mm (12.9 in). 


Depth 

With Front Cover 


445 mm (17.5 in). 


Without Front Cover i 


440 mm (17.3 in). 


With Handle Extended 


511 mm (20.1 in). 




Figure 1 -1 . Maximum input voltage versus frequency derating curve for the CH 1 OR X. CH 2 OR Y, 
and EXT INPUT connectors. 
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Dimensions are in inches [mm] 

- (47a6-4WTQgT-» 



Figure 1-2. Physical dimensions of the 2232 Osdlloseepe. 
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Section 2—2232 Service 



OPERATING INFORMATION 



SAFETY 

This part of the manual tells how to prepare for and to 
proceed with the initial start-i^) of the instalment. 

Refer to the Safety Summary at the front of this manual for 
power source, grounding, and other safety con- 
siderations pertaining to the use of the instrument. 
Before connecting the oscilloscope to a power source, 
read entirely both this section and the Safety Summary. 

LINE VOLTAGE 

This Instrument is capable of continuous operation vinth 
input voltages that range from 90 V to 250 V with source 
voltage frequencies from 48 Hz to 440 Hz. 

POWER CORD 

A detachable three-wire power cord witii a three- 
contact plug is provided with each instrument for con- 
necting to both tfie power source arid protective ground. 
The power cord may be secured to the rear panel by a 
cord-set-securing clamp (see Figure 2-1). 1Tie 
protective-ground contact in the plug connects (through 
the protective-ground conductoi) to the accessible 
metal parts of the instrument. For electrical-shock pro- 
tection, insert this plug only into a power-source outlet 
that has a property grounded protective-graund contact. 

Instruments are shipped with the power cord specified 
by the customer. Available power-cord information is 
presented in Figure 2-2, and part numbers are listed in 
Options and Accessories (Section 7). Contact your 
Tektronix representative or local Tektronix Field Office 
additional power-cord information. 

LINE FUSE 

The instrument fuse holder is located on the rear panel 
(see Figure 2-1) and contains the line-protection fuse. 
The following procedure may be used either to verify that 
the proper fuse is installed or to install a r^iacement 
fuse. 

1 . Unplug the power cord from the power- input source 
(if plugged in). 

2. Press in the fuse-holder cap and release it wi^ a 
slight counterclockwise rotation. 




Figure 2-1 . Securing the detacheble power cord to 
the Instrument 



3. Puli the oap (with the attached fuse inside) out of the 
fuse holder. 

4. Verify that the proper fuse is installed (see the rear- 
panel fuse nomenclature). 

5. Reinstall the proper fuse in the fuse cap and replace 
the cap and fuse in the fuse holder by pressing in 
and giving a slight clockwise rotation of the cap. 
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Rgure 2-2. Optional power cords. 



INSTRUMENT COOLING 

To prevent instrument damage from overheated com- 
ponents, adequate Internal airflow must be maintained 
at all times. Before turning on the power, first verify that 
both the fan-exhaust holes on the rear panel and the air- 
intake holes on the side panel are free from any obstruc- 
tions to airflow. After turning on the instrument, verify that 
the fan is exhausting air. 

START-UP 

The instrument automatically performs power-up tests 
of the digital portion of the circuitry each time the 
instrument is turned on. The purpose of these tests is to 



provide the user with the highest possible confidence 
level that the Instrument Is fully functional. If no faults are 
encountered during the power-up testing, the instrument 
wilt enter &ie normal operating mode, tf the instrument 
fails one of the power-up tests, the Instrument attempis 
to indicate the cause of the failure. 

tf a failure of any power-up test occurs, the Instrument 
may still be usable for some applications, depending on 
the nature of the failure. If the instrument functions for 
your Immediate measurement requirement, It may be 
used, but refer it to a qualified service technician for 
repair of Sie problem at the earliest convenience. Con- 
sult your service department, your local Tektronix 
Service Center, or your nearest Tektronix representative if 
additional assistance Is required. 

REPACKAGING 

If this Instrument is shipped by commercial trans- 
portation, use the original packaging material. Unpack 
the instrument carefully from the shipping container to 
save the carton and pac4<aglng material for this purpose. 

If the original packaging is unfit for use or is not avail- 
able, repackage the instrument as follows: 

1. Obtain a corrugated cardboard shipping carton 
having Inside dimensions at least six inches greater 
than the instrument dimensions and having a carton 
test strength of at least 275 pounds. 

2. If the instrument is being shipped to a Tektronix 
Service Center for repair or calibration, attach a tag 
to the Instrument showing tite following: owner of the 
instrument (with address), the name of a person at 
your firm wrfio may be contacted if additional infor- 
mation Is needed, complete instrument type and 
serial number, and a desaiption of the service 
required. 

3. Wrap the instrument with polyethylene sheeting or 
equivalent to protect the outside finish and prevent 
entry of packing materials into the instrument. 

4. Cushion the instrument on all sides by tightly 
packing dunnage or urethane foam between the 
carton and the Instrument, allowing for three Inches 
of padding on each side (including top and bottom). 

5. Seal the carton with shipping tape or with an 
industrial stapler. 

6. Mari< the address of the Tektronix Service Center and 
your return address on the carton In one or more 
prominent locations. 



2-2 





Section 3-2232 Sen/Ice 



THEORY OF OPERATION 



SECTION ORGANIZATION 

This section contains a functional description of the 2232 
Digital Storage Oscilloscope. The discussion tsegins 
with a summary of instrument functions. Following ttie 
general description, each major circuit is explained In 
detail. Functional block diagrams and schematic dia* 
grams are used to show the interconnections between 
parts of the circuitry, to indicate circuit components, and 
to identify interrelationships with the front-panel 
controls. 

Schematic diagrams and the overall block diagrams are 
located in the tabbed "Diagrams" section at the back of 
this manual. The schematic diagram associated with 
each description Is identified In the text and indicated on 
the tab of the appropriate foldout page by a numbered 
diamond symbol. For best understanding of the circuit 
being described, refer to both the appropriate schematic 
diagram and the functional block diagram. 



INTEGRATED CIRCUIT DESCRIPTIONS 

Digital Logic Conventions 

Digital logic circuits perform many functions within the 
instrument. Functions and operation of the logic circuits 
are represented by logic symbology and terminology. 
Most logic functions are described using the positive- 
logic convention. Positive logic is a system v^ere the 
more positive of tviro levels is the TRUE (or i) state; the 
more negative level is the FALSE (or 0) state. In this logic 
description, the TRUE state is HI, and the FALSE state is 
LO. The specific voltages which constitute a HI or a LO 
state vary between specific devices. For specific device 
characteristics, refer to the manufacturer's data book. 

Linear Devices 

The operation of Individual linear integrated circuit 
devices is described in this section using waveforms or 
graphic techniques to illustrate their circuit action. 



GENERAL DESCRIPTION 



Introduction 

In the following overall furtctional description of the 
instalment, refer to the basic blodr diagram, Figure 3-1 , 
and to the detailed block diagrams located in the 
“Diagrams” section of this manual. Each major block in 
the diagram represents a major circuit within the instru- 
ment. In Figure 3-1 , the numbered diamond symbol in 
each block indicates the schematic diagram number 
Much of ^e analog portion of the oscilloscope operates 
without direction from the Miaoprocessor circuitry. 
These portions of the instrument are desaibed first, with 
appropriate references to areas that either provide Infor- 
mation to the Microprocessor or are controlled by the 
instrument's storage circuitry. The Microprocessor and 
Storage circuit descriptions follow the more con- 
ventional portions of the Instrument's circuitry. 

Vertical 

Signals to be displayed on the crt (ca^ode-ray tube) are 
appliedtoeitheror both the CH 1 0 RXand 1 heCH 20 RY 
input connectors. The signals may be coupled to the 
attenuator either directly (DC) or through an input- 
coupling capacitor (AC). The Inputs may also be discon- 
nected, and &ie input to the attenuators grounded, by 
switching to the GND position of the Input coupling 
switch. In the GND position, the ac-coupling capacitor is 
allowed to precharge to the dc level present at ti^e input 
connector. This precharging prevents large trace shifts of 
the display when switching from GND to AC coupling. 
The Attenuators are switched by the front-panel VOLTS/ 
OlV switches and scale the applied signal level to obtain 
the desired display amplitude. Information about the 
input Coupling switch and the channel VOLTS/DIV 
switch positions is read by the Microprocessor. These 
signals control the STORE mode ground-reference 
acquisition and the crt readout displays of the Input 
Coupling and VOLTS/DIV switch settings of the active 
ctiannel(s). 
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Scaled output sIgnalstromtheAtfenuatorsare applied to 
the Vertical Preamplifiers for amplification. The Channel 
2 Preamplifier has additional circuitry, permitting the 
operator to invert the Channel 2 display on the cathode- 
ray tube (crt). Each Vertical Preamplifier has a bandwidth 
limit circuit controlled by the BW LIMIT switch on the front 
panel. Either the full 100 MHz bandwidth or limited 
20 MHz bandwidth may be selected. Trigger pickoffs in 
each channel supply a trigger signal to the Trigger Ampli- 
fier when internal triggering is selected. Other signal 
pickoffs provide vertical position Information to the 
Position Signal Conditioning circuitry for vertically 
positioning the stored signal. The final stage of the Verti- 
cal Preamplifier for each channel provides one of two 
signals; either Ihe vertical diannel signal for the analog 
presentation on the crt or the vertical acquisition signal to 
be digitized by the storage circuitry. 

Channel signals either for direct analog presentation on 
the crt or for application to the Storage digitizing circuitry 
are selected by the analog Channel Switch under control 
o1 the front-panel Vertical MODE switches. The 
switching signals from the Channel Switch Logic control 
a diode gate {Channel Switch) that selects tiie channel 
signals} to be applied to the Delay-line Driver. If ADO is 
selected, both channel signals are applied to the Delay- 
line Driver where the signals are summed together. The 
Delay-Line Driver provides the proper signal-driving 
level and impedance match to the Delay Line, where the 
vertical signal is delayed approximately 100 ns with 
respect to the trigger signal The vertical signal delay 
allows time for the Horizontal circuitry to start the swreep 
before the vertical signal is applied to the crt. 

Whenever STORE mode is selected, analog signals 
from the Storage circuitry are supplied to the Channel 
Switch circuit. Under controf of the Channel Switch 
Logic, which Is in turn switched by signals from the 
Display Controller, the analog display signal out of the 
final Vertical Preamplifier stage in each channel is 
biased off. The Channel 1 and Channel 2 Acquisition 
signals from the final preamplifiers are then biased on to 
pass the signals to be digitized to the Storage circuit. 
At the same time, the Channel Switch {diode gate) Is 
switched to pass the Storage vertical signal to the Delay 
Line Driver Input. 

Final amplification of the vertical signal (eitherSTORE or 
NON-STORE) is done by the Vertical Output Amplifier. 
This stage produces the signal levels that vertically 
deflect the crt electron beam. This amplifier stage also 
contains the vertical trace separation circuitry that 
separates the NON-STORE A Intensified trace from the 
B Delayed trace when Altemate Horizontal display mode 



Is selected. The amount of trace separation is controlled 
using the front panel A/B SWP SEP knob. 

Triggering 

The Triggering circuitry uses either the Internal Trigger 
signal obtained from the input $ignal(s), an External 
Trigger signal, or a Line Trigger signal derived from the 
ac-power-source to develop trigger signals for the 
Sweep Generator. The Auto Trigger circuit sets the range 
of the Trigger Level to confomi approximately to the 
peak-to-peak amplitude of the selected trigger signal 
when either AUTO or TV FIELD A TRIGGER Mode is 
selected, in NORM mode, the TRIGGER LEVEL control 
must be adjusted to the signal level before a sweep will 
be triggered. ROLL mode (menu selected and used at 
the slower sweep speeds In STORE mode) overrides Vie 
triggering circuit functions: a continuous signal acqui- 
sition Is made and the signal is displayed without the 
need of a trigger signal. 

The triggering circuitry contains the TV Field Sync circuit. 
This circuit provides stable triggering on television 
vertical-sync pulses when in the TV Field triggering 
mode. TV Lin© triggering is possible using P-P autO 
trigger mode. 

Signal pickoffs from the Internal Trigger circuitry provide 
ttie X-Axis signal for the nonstore X-Y display mode and 
the 8 trigger signal for triggered b Sweeps. 

A Sweep 

The A Sweep Generator and Logic circuits control the 
nonstore sweep generation and both the Store and the 
nonstore A Sweep timing. When the A TRIGGER Mode 
switches are set to either P-P AUTO or TV FIELD and no 
trigger signal is present, the Auto Baseline circxiit causes 
the Sweep Logic circuit to produce a sweep for ref- 
erence purposes. In the NORM setting, the Aufo 
Baseline circuit is disabled and NON-STORE sweeps 
are not generated until a trigger event occurs. NORM 
trigger mode is used to obtain stable triggering on low- 
repetition rate signals that do not provide a trigger before 
an auto baseline is generated. SGL SWP (single sweep) 
trigger mode allows only one sweep to be generated 
after being reset and is used to obtain the waveform from 
a one-shot event. 

ROLL and SCAN Storage modes are useful In capturing 
low-frequency and low-repetition rate waveforms. In 
SCAN mode, receiving a trigger causes the pretrigger 
portion ot the waveform to update as a block. The post- 
trigger waveform updates from the trigger point to the 
right edge ot the screen as new data is acquired. ROLL 
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Storage acquisitions differ from the NON-STORE 
svreeps artd SCAN Storage mode in that a trigger signal 
is not used for acquisition of the signal or displaying the 
waveform. The A Sweep Logic circuitry provides gating 
and holdoff signals used by tfte Storage circuitry to con- 
trol its acquisition and display cycles fer all storage 
modes, except ROLL. 

The A_QATE(L) signal applied to the A Miller Sweep 
Oeneritor circuit starts the Nonstore linear sweep with a 
ramp tirrrethat is controlled by the A SEC/DIV switch set- 
ting, Switch pcsition pickoffs supply the SEC/Div switch 
setting Information to the Microprocessor tor use in 
STORE mode horizontal timing. The A SEC/DIV switch 
setting Is also displayed on the crt for both store and 
Nonstore operation. 



B Sweep 

Aftemate B Sweep Circuitry controls the Nonstore 
BOTH and B Delayed Horizontal mode displays. This 
circuitry includes tiie B Miller Sweep Generator ^d B 
Sweep Logic circuitry. STORE mode B timing is con- 
trolled by the 6 SEC/DIV switch. BOTH Horizontal MODE 
Is not available with STORE. In STORE mode, the BOTH 
selectioT) displays an A Intensified Trace only. The inten- 
sified zone on ^e A trace indicates ^e position and 
approximate amount of the A trace that is displayed by 
the B Delayed Display. 



Horizontal 

NON-STORE a and B Sweep signals (or the X-Axis sig- 
nal from fr)e X-Y AfrpHfier in the NON-STORE X-Y 
Display mode) are applied to the Horizontal Preamplifier 
where one is selected and amplified. Gain in tile Pre- 
amplifier is switc^able between X1 and X10. The X10 
gain Is used for NON-STOREX1 0 Magnification. STORE 
mode XI 0 expansion is done digitally and reflected in 
the horizontal deflection signals s<4>p1ied after the Hori- 
zontal Preamplifier. Horizontal positioning of both the 
STORE and the NON-STORE display is done by 
applying a horizontal position dc offset to the Horizontal 
Preamplifier. The amplified NON-STORE horizontal sig- 
nal is applied to the Horizontal Mux circuit where it is 
available for selection. 

STORE mode horizontal deflection signals are also 
applied to the Horizontal Mux. Selection of either the 
NON-STORE sweep signals or the STORE defiection 
signals is done by control signals from the Channel 
Switch Logic in ^e \feitical cir^itry. The selected 
horizontal deflection signals are then amplified by the 



Horizontal Ou^ Amplifier to the levels needed to drive 
the crt’s horizontal deflection plates. 

Microprocessor 

The Microprocessor (MPU) controls tiie digital storage 
and display sections of the oscilloscope. Under fimi- 
ware control (firmware is the programmed instructions 
contained in read-only memory), the Microprocessor 
monitors the operation of the instrument and ^s up the 
circuitry to perferm as dictated by the front-panel control 
settings. Data transfer to and from the Microprocessor 
and address selection of a device to be communicated 
with are done over a 20-line i/0 bus. Eight of the lines 
(PADO through PAD?) form a combined address/data 
bus while the remainirig 1 2 lines (A8 through A1 S) are for 
addressing only. Timing for the execution of instructions, 
addressing, arid data transfers Is provided by an exter- 
nal, crystal-controlled oscillator and divider that drives 
the Microprocessor clock generator. 

Storage front-panel control settings are passed to the 
Microprocessor via eight-bit bus drivers. Settings of the 
analog front-panel controls and switches are also pro- 
vided to the MPU, but \^a different bus drivers. The St^s 
ADC and Bus Interface circuitry provides the interfaces 
from the analog front-panel controls to the data bus. 

Status ADC and Bus Interface 

Switch settings and status bits are applied directly to bus 
drivers. Each data bit then coiresponds to a switch 
setting (either open or closed) or a status bit logic level 
(either HI or LO). Analog front-panel Information ismuRi- 
plexed to an analog-to-digital converter where It is con- 
verted to a digital value and applied to abut driver. When 
the Microprocessor reads the bus, it obtains a data byte 
that represents the posHion value for a single control 
rather than the switch or status data bits of the digital- 
type information. The Microprocessor determines the 
control settings from the value of the data bytes or stakis 
bHs received and sets up the dIgHal storage circuits 
accordingly. 

Storage Acquisition 

Input signals to be digRized are selected by the Charviel 
Switch. Either or both (for ADO) of the input signals 
picked off from the Vertical Preamplifier may be 
selected. The acquisition signal conditioning circuitry 
consists of A/D conversirm modules, that provides gain 
control, offset control, level shifting, signal addition, and 
high frequency compensation. The analog-to-digital 
conversion modules acquire the conditioned analog 
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input signal and perform the conversion functions 
required to provide an 6-bit digital representation of the 
input signal which is supplied to the digital acquisition 
memory system for digital signal processing. 

Digital Acquisitiort and Memory 

The digitized waveforms are applied to the digital acqui* 
sitlon memory system via the two data buses from the 
A/0 conversion modules. The digital acquisition 
memory system consists of digital acquisition 1C and 
eight 2-K by 8-bit random-access memory devices. 

The digitized waveforms are clocked into the digital 
acquisition 1C which demultiplexed the acquisition data 
and writes H into the acquisition 1C at a rate determined 
by the A or B SEC/DIV switch setting. The digital acqui- 
sition 1C contains several internal circuits that controls 
the way the digitized waveforms to be transferred to the 
acquisition memory. The acquisition data is controlled in 
part by the Microprocessor that select the channel or 
channels to be displayed and enables the XY mode. 

When waveform data is to be read out of the Acquisition 
Memory, the digital acquishion iC is loaded with the 
address of the data for the waveform. The Micro- 
processor sequences tftrough the addresses reading 
out the data b^es. 

Digital Time Base 

An accurate frequency source for synchronizing the 
Microprocessor with the other digital devices on the bus 
is provided by a 100 MHz oscillator. That frequency is 
divided down by the Clock Generator to produce the 
various clocking rates. The Time Base Mode Register 
latches control data bits from the Microprocessor data 
bus to set the operating mode of the time base. These 
control bits switch the Trigger Mux circuit to either A or B 
Trigger, enable the trigger logic circuit, switch the clock 
multiplexer to change the clock rate, start a storage 
acquisition, and enable intenuptsto the Microprocessor. 
The programmable Time Base Divider, under control of 
the Microprocessor via the Time Base Divider Register, 
generates a sampling rate that corresponds to the front- 
panel SEC/DIV switch setting. 

The Digital Time Base Trigger Logic circuit looks at 
whether the pretrigger data portion of the record has 
been filled, if the pretrigger portion is full, then the A or B 
Gate generates the trigger. When a trigger is generated 
in Repetitive Storage mode, the Clock Delay Timer 
measures the time delay between the arrival of the trig- 
ger and the 100 MHz clock. The time difference value is 



used by the Microprocessor to accurately position the 
acquired data with respect to the actual trigger point. 

The delay diflerence between the start of the accpisition 
and ttte occurrence of the B trigger is also measured. 
This value is only used in BOTH Horizontal MODE when 
running the B Horizontal display In Triggerable After 
Delay to provide a readout of the time delay between the 
A Trigger and the B Ti'igger points. 

Acquisition samples are counted to determine when a 
full record of data has been stored and to keep track of 
the beginning and ending memory locations of the 
record. The Record Counter in the Digital Acquisition IC 
is also programmable to provide for the different record 
lengths for one-channel or two-channel acquisitions, 
different Pretrigger selections, and elther4K-byteor 1K- 
byte record length. 

Digital Display 

A custom IC handles the digital display generation. The 
Display Controller functions as an interface between foe 
processor bus, display memory (RAM), and vector gen- 
erators to form waveform and character displays on the 
crt. The controller reads a display list from the Di^lay 
Memory and drives X- and Y-Vector Generators to 
create foe waveform and readout displays. 2-Axis con- 
trol signals are also generated to drive the crt 2-Axis 
Amplifier tor Stored waveform and Readout intensity 
control. Control signals to foe Microprocessor and 
Display Memory are generated in response to a pro- 
cessor read/write request. 

Digital-to-analog corrverters take foe digital data bytes 
supplied from the Display Memory via the Display Con- 
troller and change them to foe X- and Y-Axis analog 
signals that drive foe Horizontal and Vertical Vector 
Generators. The vector signals are applied to the Hori- 
zontal and Vertical Output Amplifiers to produce the 
STORE mode deflection signals and NON-STORE 
mode character readout. 

The Display Memory is two 32-K X 8-bit static random 
access memories (SRAM), One RAM provides the 8-bit 
waveform bytes of foe stored waveform, and the other 
RAM stores attribute bits that are used to define foe 
waveform point intensity and mark the end of the record. 
Data is either stored or read out, as the operation in 
progress requires. 

Vector Generator 

X- and Y-Axis analog signals from foe Digital Display 
are converted by the Vector Generators into foe vector 
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signals used to drive the crt deflection plates, vector sig- 
nals are produced for ^e stored waveforms, the menu 
displays, and the readouts. The \Aector Generator Is 
switched to the dot-dlsplay mode for equivalent-time 
sampling waveforms and X-Y displays. 

The X-Y Plotter driver circuit is included in this portion of 
the circuitry. When the X-Y Plotter Is enabled, x-exls and 
y-ax1$ signals are switched via the plot multiplexer to the 
x-axIs and y-axis plot amplifiers. The VECT_SMPL(L) 
signal is switched via the same multiplexer to drive the 
Pen-Down amplifier. 



Z-Axis 

The Z-Axis Amplifier has Input signals from multiple 
sources that control the crt intensity on a time-shared 
basis. NON-STORE intensity signals are the level inputs 
from the A and B INTENSITY controls that are controlled 
by the Alternate Display swHrtiing arrd B Z-Axis Logic 
circuits. Additional Z-Axis drive current is supplied 
during the Intensified portion of an A trace during the B 
Sweep when BOTH Horizontal display mode is 
selected. The remaining nonstore sigrtals that have 
control of the display brightness are the EXT Z-AXlS 
INPUT signal, the CHOP mode blenking signal, and the 
XY(L) Control signal. All of these sources are added to 
provide the lime-shared nonstore displays. 

For the Store waveform and the Menu and Readout 
character displays, an additional Z-Axis drive signal 
from the STORAGE/READOUT INTENSITY control is 
switched on and off by the Display Controller. The con- 
troller signals determine when the stored waveforms and 
the readout r^racters are turned on and if any portions 
of the display will be Intensified more than the rest. 



Further amplification of the combined signal sources 
provides the amplitude levels required to drive the crt. 

The Z-AxIs sigrtal Is applied to the crt DC Restorer circuit 
where it Is shifted to the large negative potential used by 
the at. The potential controls the amount of current 
supplied by the electron beam to the crt phosphors. 

Power Supply 

Operating potentials forthe instrument are obtained from 
a power supply that consists of the Preregulator, Inverter 
and Transformer, and Rectifiers and Fillers. Approxi- 
mately -(-42 V is supplied by the Preregulator to drive the 
20 kHz Inverter stage through the Transformer primary 
windings. The transformer secondary windings produce 
the various ac levels that are rectified and filtered to 
provide the supply voltages forthe instrument’s circuitry. 
A High Voltage Multiplier circuit produces the 
accelerating, focus, and cathode potentials used by the 
crt. 



Probe Adjust 

A front-panel PRB ADJ output is provided for use in 
adjusting probe compensation. The voltage at the PRB 
ADJ connector is a negative-going square wave Urat 
has a peak-to-peak amplitude of approximately 0.5 V 
witii a repetition rate of approximately 1 kHz. 

Communications Options 

Options for this Instiument provide a choice of either an 
IEEE-488 GPIB (General Purpose Interface Bus) or an 
RS-232-C serial output port. The options allow the 
transfer of stored wavefonris and the control of certain 
Instrument finctions. 
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DETAILED CIRCUIT DESCRIPTION 



INTRODUCTION 

The detailed circuit desciption of the 2232 first 
describes the analog operating portion of the oscillo- 
scope followed by the digital portion. During the descrip- 
tion of the analog circuitry, references are made to 
circuitry that either provides information to the micro- 
processor or is controlled by the instrument's storage 
circuitry. 

The instrument has lull conventional oscilloscope 
capahliitles with all the associated analog circuitry. 
Signal pickoff points and signal insertion points connect 
the analog portion of the Instmment to the digital oper- 
ating system to acquire and display the stored 
waveforms. The digital circuitry entrances the analog 
display by providing crt readouts of the VOLTS/DIV, SEC/ 
DIV, and Delay Time Position conb'ol settings. 

VERTICAL ATTENUATORS 

The Channel 1 and Channel 2 Attenuators circuitry, 
shown on Diagram 1 , are Identical with the exception of 
the additional Invert circuitry in the Channel 2 Paraphase 
Amplifier. Therefore, only the Channel 1 Attenuator is 
described, with the Invert circuitry of Channel 2 
discussed separately. 

The Attenuator circuit and switches (see Figure 3-2) 
provide control of the input coupling, the vertical deflec- 
tion factor, and the variable voKs/division gain. Vertical 
input signals for display on the crt or for acquisition by 
the storage circuitry may be connected to either or both 
the CH 1 OR X and the CH 2 OR Y input connectors. In the 
X-Y mode of operation, the signal applied to the CH 1 on 
X connector provides horizontal (X-axis) deflection lor 
the display, and the signal applied to the CH 2 OR Y 
connector provides the vertical (Y-axis) deflection for 
the display. 

Switch contacts on the A14 CH 1 Logic board are read by 
the microprocessor to determine the CH 1 VOLTS/DIV 
switch and Input Coupling switch settings. A switch con- 
tact associated with CH 1 CAL (Variable VOLTS/DIV) 
control, R43, is also read to see whether that control is in 
or out of the calibrated (CAL) detent. 

Input Coupling (AC-GND-DC Switch) 

A signal from the CH 1 0RX Input connector may be ac or 
dc coupled to the High-lmp^ance Attenuator circuit or 
disconnected completely by the Input Coupling Switch. 



Sigrials from the CH 1 OR X Input connector are routed 
through resistor R1 to Input Coupling Switch. Si . When 
SI 1$ set for dc coupling, the Channel 1 signal goes 
directly to the input of the High-Impedance Attenuator 
stage. When ac coupled, the inrxit signal must go 
through dc-blocking capacitor, C2. The blocking 
capacitor stops the dc component of the input signal 
from reaching the Attenuator circuit. When switched into 
the signal path, attenuators ATI and AT2 attenuate the 
input signal by factors of 100 and 10 respectively. When 
$1 is set to GND, tile input of the Suffer Amplifier is con- 
nected to ground through R8. This provides a ground 
reference for the analog display and the microprocessor 
without removing the applied signal from the input con- 
nector. The coupling capacitor precharges through R2, 
R4. and R8 to prevent large trace shifts when switching 
from GND to AC. 

A probe coding ring on the CH 1 OR X Input connector is 
used to read the attenuation factor of tfie attached probe 
to automatically adjust the VOLTS/Div scale factors in 
tile readout. The default setting is for XI attenuation 
when either coaxial cables or uncoded probes are 
connected to the vertical inputs. 

Buffer Amplifier and Low-Impedance 
Attenuator 

The Buffer Amplifier presents a high-impedance, 
low-capacitance load to tiie signal from the 
High-Impedance Attenuator and a low output 
impedance to the Low-Impedance Attenuator. The dual- 
path buffer amplifier (slow path and fast path) combines 
dc stability with high-speed performance. 

The Input signal connects to the gate of source-follower 
Q13 through R6 and C6 (the fast path) and to the inverting 
Input of operational amplifier UlOfrom the resistive volt- 
age divider formed by R3 and R5 (the slow path). 
Source-follower Q13 and emitter-follower 018 have 
hIgh-Impedance Inputs that Isolate the applied signal 
from the loading effects of the Low-Impedance 
Attenuator. A voltage divider formed by R46, R47, and 
R48 at the emitter output of Qi 8 applies feedback to the 
noninverling input of slow-path amplifier U10. The two 
input voltages to amplifier UlO are compared, and the 
conductivity of curr ent-source transistor Q 1 5 is changed 
to correct for any frequency-gain error at the source of 
Q13. The bandwidth of U10 is limited by capacitor CIO 
so that the stow path responds only to frequencies below 
100 kHz. Input offset voltage compensation for U1 0, pro- 
vided by R1 0, eliminates trace shift between VOLTS/DIV 
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switch settings. Gain in both paths Is matched by adjust- 
ing MFA-F Gain Bal potentiometer R47. The path gains 
then remain matched by ^ corrective action of U10 and 
Q15 If gain differences In the two paths start to develop. 

Low-Impedance Attenuator R19 divides down the Buffer 
Amplifier output signal for application to Paraphase 
Amplifier U30. The attenuator’s output impedance Is 75 
ohms at all VOLTS/DIV switch settings. The VOLTS/DIV 
switch (S10) determines whether the Paraphase Ampli- 
fier receives a signal attenuated by a factor of 1 (no 
attenuation), 2, 4, or 10. 



Paraphase Amplifier 



Paraphase Amplifier U30 converts the single-ended 
signal from the Low-Impedance Attenuator into a 
differential signal for the Vertical Preamplifier. Included in 
the circuitry is switching that provides additional gain for 
the 2 mV position of the VOLTS/DIV switch, adjustments 
for amplifier dc balance, and circuitry for the Variable 
VOLTS/DIV function. Additionally, Channel 2 Paraphase 
Amplifier U80 contains circuitry to invert the Channel 2 
display. 




Rgure 3-2. Block diagram of the Channel 1 Attenuator circuit. 
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The signal from the Low-Impedance Attenuator goes to 
the base of one transistor in U30. The other input trarv 
sistor is biased by the divider network formed by R30, 
R31 . and R33 to a level that produces a null between the 
outputs of U30 (no trace shift on the crt screen) when the 
VOLTS/DIV control Is switched between 5 mV and 2 mV 
Emitter curent for the two input transistors is siq^plied by 
R21 . R22. R23, and VAR BAL potentiometer R25. Resis- 
tor R29 is the gain-setting resistor between the two emit- 
ters. High-frequency compensation of the amplifier is 
provided by the series combination of R27 and C27 
shunting R29. In the 2 mV position, amplifier gain is 
Increased because contact IS of S10 is closed to place 
2 mV Gain potentiometer R26 and compensating 
capacitor C26 in parallel with R29. 



The collector current from the two input transistors in U30 
serves as emitter current for the two differential output 
transistor pairs. Base-bias voltages for the two output 
pairs are developed by the divider network formed by 
R39, R41 , R42, and Variable VOLTS/DIV potentiometer 
R43 The transistors of U30 have matched 
characteristics, so the ratio of currer^s in the two 1C 
diodes connected to pin 1 1 determines the current ratios 
in the ou^ut transistor pairs. As Variable VOLTS/OiV 
potentiometer R43 is rotated from calibrated to 
uncalibrated, the conduction level of the transistors 
connected to R35 increases, since the transistor pairs 
are cross-connected, the increased conduction in one 
pair subtracts from the output current produced by the 
transistor pair connected to R3d, and the overall gain of 
the amplifier decreases. VAR BAL potentiometer R25 is 
adjusted to balance the amplifier for minimal dc trace 
shift as the Variable VOLTS/DIV control is rotated. 



Incorporated in the Channel 2 Paraphase Amplifier is 
circuitry that allows the user to Invert the polarity of the 
Channel 2 signal. When INVERT switch S90 Is out. the 
transistor pairs In U60 are biased as they are In U30, and 
CH 2 trace is not inverted. When S90 is in, connections to 
the bases of the output transistor pairs are reversed, 
reversing the polarity of the output signal to produce an 
inverted Channel 2 trace and Channel 2 storage acqui- 
sition signal. The inverted/noninverted state is read by 
the microprocessor, and an indicator (i) is displayed in 
the crt readout adjacent to the CH 2 VOLTS/DIV readout 
to indicate to the user when INVERT is in effect, invert Bai 
potentiometer R75 Is adjusted for minimal dc trace shift 
when the INVERT button is switched between the In and 
Out positions. 



VERTICAL PREAMPLIFIERS 

The Channel 1 and Channel 2 Vertical Preamplifiers, 
shown on Diagram 2, are identical In operation. 
Operation of the Charviel 1 amplifier is described. 
Differential signal current from the Paraphase Amplifier is 
amplified to produce dnVe currertt to the Delay Line 
Driver and supply the Channel 1 signal to the Storage 
Acquisition circuitry. Internal trigger signals for the 
Trigger circuitry are picked off prior to the Vertical Pre- 
amplifier. The Channel Switch circuitry controls channel 
selection for the NON-STORE crt display. STORE mode 
signal acquisition and display, and the selection of either 
STORE or NON-STORE, is controlled by the Display 
Controller circuitry piagram 16). 

Common-base transistors Qf 02 and Q103, which com* 
plete the Paraphase Amplifier portion of the circuitry 
shown on Diagram 1 , convert differential current from the 
Paraphase Amplifier into level-shifted voltages that 
drive the bases of the input transistors of Vertical Pre- 
amplifier U130. Differential internal trigger sigrtals are 
picked off at this point from the collector signals of Q1 02 
and Q103 before vertical POSITION dc offset is added to 
the input signals. 

The collector current of each input transistor of Ui 30 is 
the emitter current for two of the differential output tran- 
sistors. One of the collectors of each output pair sup- 
plies one side of the differential Non-store signal to the 
Delay Line Driver, and the other collector In each pair 
supplies one side of the differential Channel signal to the 
Storage Acquisition circuitry. The base bias voltages of 
the output transistors are controlled by the Channel 
Switch Logic circuitry. The switching circuitry determines 
which channel is active (CH 1 , CH 2 or both for ADD) in 
NON-STORE, and which channel supplies the Storage 
Acquisition signal in STORE. 



Bandwidth Limit 

BW LIMIT switch. S226A (Diagram 3), C117, C118, and 
the diode bridge formed by CR116, CR1 17, CR1 1 8 and 
CR119 reduce the bandwidth of the amplifier when 
desired. With full 100 MHz bandwidth, R116 is grounded 
through BW LIMIT switch S226A, and the nonconducting 
diode bridge Isolates Cl 17 and Cl 18 from the vertical 
signal. With bandvwdth limit on, R1 1 6 Is connected to the 
•f 6.6 V supply, and the diode bridge Is forward biased. 
The two bandwidth limiting capacitors are then in the ver- 
tical signal path, and high-frequency signals above 
20 MHz are attenuated. 
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S226B (Diagram lhe otherhalf of the bandwidth iimit 
switch, is scanned by the microprocessor, and when the 
bandwidth limit is selected, it tells the display system to 
put the BWL symbol on the screen. 

Vertical POSmON control R1 12 adds an offset voltage to 
the pair of differential transistors, Q1 14 and Q1 15, tirat 
supply the emitter current to the Preamplifier input tran- 
sistors. Unequal collector currents from Q1 14 and Q1 1 5 
go to the Input transistors to Introduce the vertical 
position offsetto the Channel 1 Non-store signal. Output 
signals from Q114 and Q115 are applied to a Storage 
Vertical Position conditioning circuit where dc offset 
adjustments provide tracking corrections between the 
vertical positions of the Non-store and the Store signals. 

When Channel 1 Is selected to drive the Delay Line 
Driver, the Q output ^in 5) of U540A is HI. That HI Is 
switched through U7201 to the bases of the Non-store 
signal ti'ansistors (corviected to pin 14 of U130). These 
transistors are then forward-biased, and the Channel 1 
signal is conducted to the Channel Switch circuit. If 
Channel 1 1s not selected, then the Q output of U540A is 
LO, and the Non-store signal transistors are reverse- 
biased to prevent the Channel 1 Non-store signal from 
being displayed. The gain of the Preamplifier is set by 
adjusting R145 to control the signal current that is 
shunted between the two dlf^ential outputs. Amplifier 
gain Is reduced by the current shunted between the two 
halves of the Preamplifier. 

Channel Switch Logic 

The Channel Switch Logic circuitry, shown on Diagram 2, 
utilizes the front-pane! VERTICAL MODE and STORE/ 
NON-STORE mode switches to select the cri display 
format. See Figure 3-3 for a block diagram of the circuit. 

When any display mode other than X-Y is selected, the 
XY line connected to S550 is at ground potential. VERTI- 
CAL MODE switches S545 and S550 control the corv 
nectlon between the XY control line and the Set and 
Reset Inputs of flip-flop U540A for the NON-STORE 
display formats. 

CKANNEL1 DISPLAYONLY.TheCH 1 position of S550 
grounds the Set input (pin 4) of U540A while the Reset 
input (pin 1 ) is held HI by pull-up resistor R539. This pro- 
duces a HI and a LO on the Q arKi C outputs of U540A 
respectively. The levels are selected by multiplexer 
U7201 , biasing on the Channel 1 Non-store output tran- 
sistors In U130, allowing the Channel 1 input signal to 
drive the Delay Line Driver. The Channel 2 Preamplifier 
Non-store output transistors in U180 are biased off. 



CHANNEL 2 DISPLAY ONLY. The CH 2 position of S550 
holds the Reset input of U540A LO through CR538, and 
the Set Input is held HI by pull-up resistor R538. The out- 
puts of U540A are then Q LO and 75 HI biasing on the 
Charmel 2 Preamplifier Non-store output transistors (in 
U180) and biasing off the Channel 1 Preamplifier Non- 
store output transistors (in U130). Channel 2 then 
sillies the signal to drive the Delay Line Driver. 

To display the ADD. ALT, or CHOP formats. S550 must be 
in lhe BOTH position to ground the A, C, and F pins of 
S545. 

ADD DISPLAY. In the ADD position of S545, both lhe Set 
and Reset inputs of U540A are held LO by CR534 and 
CR537. The Q and ^5 outputs of U540A are then both HI, 
and signal currents from the Channel 1 and Channel 2 
Preamplifiers add together to drive the Delay Line Driver. 

CHOP DISPLAY. In the CHOP position, the CHOP(L) line 
is held LO, keeping the Q output of flip-flop U540B Hi. 
This enables CHOP multivibrator U537D to begin switch- 
ing. The switching rate Is determined primarily by the 
component values of R544, R545, and C545. The output 
of U537C (the inverted output of the multivibrator circuit) 
drives U537A and supplies the CHOP clock to flip-flop 
U540A. The output of U537C also drives U537B, the 
CHOP Blanking Pulse Generator (see Diagram 9). 

Coupling capacitor C547 and resistors R547 and R548 
on pin S of U537B (see Diagram 9) form a differentiating 
circuit that produces short duration pulses during the 
switching of U540A. These pulses are inverted by U537B 
to generate the Chop Blank signal to the Z-Axt$ Ampli- 
fier. The pulses blank the crt during CHOP switching 
times. 

The ALT_SYNC signal on pin 2of U537A (see Diagram 2) 
is HI except during hold off. While pin 2 is HI, the output of 
U537C Is Inverted and passed by US37A to the clock 
input (pin 3) of U540A. Since the 75 output of U540A is 
connected back to the D input, and both ttte Set and 
Reset inputs are HI. frte outputs of U540A switch (change 
states) with each clod< input. The Delay Line Driver is 
then supplied alternately from the Channel i and Chan- 
nel 2 Preamplifiers at the CHOP rate. 

ALTERNATE DISPLAY. In ALT, the CHOP(L) line is held 
HI, disabling CHOP multivibrator U537D. The output of 
U537C, the chop blanking signal, is HI. Input signals to 
U537A are the HI from U537C and ALT_SYNC from the 
Hold-Off circuitry In the A Sweep Generator. The output 
of U537A is then the Inverted ALT_SYNC signal that 
clocks Channel Select flip-flop U540A. The 
ALT_SYNC0.) Clock toggles the outputs of U540A at the 
end of ea<* sweep so that the Channel 1 and Channel 2 
Preamplitiers attemately drive the Delay Line Driver. 
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STORE MODE DISPLAYS. Under direction from the 
Display Controller. multiplexerU720l selects eithernon- 
store or store signals to drive the Delay Line Driver. In 
NON-STORE, the multiplexer swKches the Q and ^ out- 
puts of U540A to the Channel Switch to allow the switch- 
ing sequertces just described. However, when STORE is 
selected, the non-store analog signal to the Channel 
Switch is turned oft, andfl^e store vertical d^lection ana- 
log signals are applied to the Delay Line Driver input. The 
store waveform display is determined by the Display 
Controller (Diagram 16). 

The non-store output transistors are biased off by setting 
pins 9 and 12 of U7201 LO. The forward bias is removed, 
and the non-store path Is disabled. Pin 7 of U7201 Is 
svritched LO in STORE mode. Inverter U72Q2B inverts 
the LO, supplying forward bias to the store output tran- 
sistor in boti Preamplifleia. Selection of either channel 
signal for digitizing is done by a channel switch 1C in the 
storage Acquisition circuit piagram 14). 

The STORE signal from U7202B also goes to the Sweep 
Sep circuit to disable that circuit during STORE mode 
and to the Horizontal mux circuit (Diagram 7) to block 
the non-store sweep signals from going to frie Hori- 
zontal Output Amplifier. To complete the switching to 
STORE mode, Pin 7 of U7201 is switched HI and applied 
to Inverter U7202B. The LO output signal from U7202B 
(STORE) is applied to the Vertical Channel Switdt circuit 
to pass the STORE mode vertical deflection signal to the 
Delay Line Driver. That same LQ signal also goes to tite 
Horizontal Mux to pass the STORE mode horizontal 
deflection signal to the Hoiizontal Output Amplifier. 

A Z-Axi$ disabling signal DIS_Z(L^ applied to NAND- 
gate US37B (see Diagram 9) disables the Chop Blanking 
circuitry for STORE mode displays. DIS_Z(L0 holds the 
output of the Chop Blanking circuit HI to blodt the non- 
store Z-axts signals from the Z-Axis Amplifier. 



VERTICAL OUTPUT AMPLIFIER 

Vertical Output Amplifier circuitry, shown on Diagram 3, 
amplifies the vertical signal and drives the crt deflection 
plates. The Delay Une Driver converts ttie signal into a 
signal voltage to drive the Delay Line. Delay Une 
DL9210 delays the vertical signal so that frie leading 
edge of the triggering signal can be \^ewed. The Vertical 
Output Amplifier drives the vertical deflection plates of 
the crt. The Sweep S^aration circuit vertically 
positions the Non-store B trace wifri respect to the Non- 
store A trace in BOTH Horizontal mode displays. 



Delay Line Driver 

The Delay Line Driver converts frie signal current from the 
vertical Presunplifiers or the STORE mode Vector Gen- 
erator circuitry into a signal voltage to drive the Delay 
Une. Transistore Q202, 0203, 0206, and 0207 form a 
differential shunt feedback anpUfier with the gain con- 
trolled by feedback resistors R216and R217. Amplifier 
compensation Is provided by C210 and R210, and out- 
put common-mode do stabilization is provided by U22S. 
^ould the do voltage at the junction of and R223 
move off zero. U225 changes the base current supplied 
to 0202 and 0203 through R202 and R203 to return the 
output of the Delay Line Driver to an average do voltage 
of zero. 

Delay Line DL921 0 adds ^out 90 ns of delay to the verti- 
cal signal. In fiat time, the Sweep Generator has 
sufficient time to start producing a sweep before the 
vertical signal triggered the sweep reaches the crt. 
This permits viewing the leading edge of the triggering 
signal. 



Vertical Output Amplifier 

The Vertical Output Amplifier drives the vertical deflec- 
tion plates of he crt. Signals from the Delay Line go to a 
differential amplifier formed by 0230 and Q231 with low- 
and high-frequency compensation provided by the RC 
networks between the emitters. Thermal compensation 
is provided by thermistor RT236, and overall circuit gain 
is set by R233. The output stage of the Amplifier is two 
totem-pole transistor pairs. Q254-Q256 and 
Q255-Q257, that convert the collector currents of 0230 
and 0231 to proportional output voltages. Resistors 
R256, R258, R257, and R259 are feedback elements and 
bias voltage dividers. Biasing is set so each transistor in 
a pair develops one-half the final output voltage on a 
side. The amplifier output signals drive the vertical crt 
deflection plates. 

Beam Find is used to keep the vertical trace within the 
graticule area for locating off-screen and over-scarmed 
traces. When the front-panel BEAM FIND switch opens 
the contacts of S390 (found on Diagram 9), the direct 
-8.6 V supply to R261 is removed, and emitter current 
goes through R261 arKi R262 in series. The added series 
resistance reduces the amount of available emitter ojr- 
rent and limits the amplifier’s dynamic range. In normal 
amplifier operation, S390 connects the -8.6 v supply 
directly to R261 , and full emitter current is possible in the 
output transistors. 
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A/B Sweep Separation Circuit 

The circuit formed by 0283. 0284. 0285, and associ- 
ated components acts to vertically position the 
Non-store B trace with respect to the Non-store A trace 
in BOTH Horizontal mode. In the B Sweep interval, the 
SEP(L) signal from the Alternate Display Switching cir- 
cuit (Diagram 6) is LO, and 0283 Is biased off. This puts 
A/B SWP SEP potentiometer R280 In the circuit where it 
can affect the bias level on one side of the differential 
current source formed by 0284 and 0285. Changing the 
bias adds a dc offset current to the Vertical Output Ampli- 
fier that moves the B trace vertically with respect to the A 
trace. 

During the Non-store A sweep Interval, the SEP(L) signal 
Is HI. and Q283 is turned on to isolate potentiometer 
R280 from the biasing circuit of 0284. The base voltages 
of 0284 and 0285 are then equal. With the same bias to 
both sides of the Vertical Output Amplifier, no offset is 
added to the A trace. In STORE mode, the HI STORE 
signal placed on the base of Q282 keeps Q2B3 off, and 
the A/B Sweep Sep circuit on. 

TRIGGERING 

The Trigger Amplifiers, ^own on Diagram 4, provide trig- 
ger signals to the Sweep Generators from the Vertical 
Preamplifiers, the EXT INPUT connector, or the power 
line. The ASB SOURCE switch selects Channel 1, 
Channel 2, or an external trigger as the trigger source. 
Also, the A COUPL switch can select the power line sig- 
nal as the A trigger source. See Figure 3-4 for the block 
diagram of the trigger amplifiers and switching circuitry. 

Internal Trigger Pickoff 

Signals from the Vertical Preamplifiers drive the CHt and 
CH2 Internal Trigger Amplifiers with channel selection 
determined by the VERTICAL and HORIZONTAL MODE 
switches, Trigger signal pickoff from Channel 1 is done 
by 0302 and 0303. 0327 and 0328 pick off tfie Channel 
2 internal trigger signal. The circuitry associated with 
Channel 2 Is the same as that for Channel 1 except for a 
trigger offset adjustment. Channel 1 trigger signal 
circuitry is described; equivalent components in 
Channel 2 perform identically. 

Differential vertical signals from the Channel 1 Pre- 
amplifier go to 0302 and 0303. These emitter-follower 
transistors each drive one input transistor in trigger 
preamplifier 1C U310. TT>e collectors of the U310 input 
transistors in turn supply emitter current to a pair of two 
current-steering transistors. A compensation and 



biasing network is connected between the emitters of 
the Input transistors. Trigger Offset potentiometer R30d 
in the emitter circuit adjusts the bias levels of the two 
Input transistors of U310 to match the dc offsets of the 
Channel 1 and Channel 2 Trigger Amplifiers. 

One transistor in each side of the output differential 
amplifier pairs of U310 has its base bias set to a fixed 
level by the divider network formed by R321 and R322. 
The bias voKage of the other transistor in each pair is 
controlled by the CM1_TRIG(L) signal from the Trigger 
Switch circuitry. When the CH1_TRIG(L) signal is HI. the 
transistors in each output pair with the collectors con- 
nected together (pin 6 and pin 14) are biased on, and the 
other transistors in the output pairs are off. The collector 
signal currents of the conducting transistors are equal in 
amount but of opposing polarity, so the signal is 
canceled. When the CHi_TRIG(L) signal is LO, the other 
transistors in each pair are biased on, and a differential 
signal is developed across output load resistors R314 
and R315 to drive the Internal Trigger Amplifier. 

Internal Trigger Amplifier 

The Internal TVigger Amplifier converts the differential 
trigger signals from the Vertical Preamplifiers into a 
single-ended signal that drives the X-/\xis Amplifier and 
the A and B Trigger Level Comparators, 

Differential signal current is applied to the emitters of 
U350D and U350E. The collector current of U350O is 
changed to a voltage signal and Inverted by U350C. The 
opposite-phase collector current of U350E produces a 
voltage drop across R359 v/hich is in phase with and 
adds to the voltage across R360 at the collector of 
U350C. The summed voltages appear at the base of 
U350A. Feedback resistor R357 provides thermal bias 
stabilization for U3S0C. 

Emitter-follower U350A buffers ^e signal and shifts the 
dc level back to 0 V. The emitter output signal of U350A 
drives the X-Axis Amplifier, the B Trigger Level 
Comparator, and the base of emitter-follower U3508. 
The emitter signal of U350B in turn supplies the A Internal 
Trigger signal. The circuit arrangement of U350A and 
U350B, with the common collector current path through 
R363, produces thermal bias stabilization of the two 
transistors. 

Trigger Switching Logic 

CH 1 , CH 2, A EXT. or VERT MODE Internal Trigger sig- 
nals may be selected by A & B SOURCE switch S555. 
The A Internal Trigger Signal from the emitter of U350B is 
passed to the A Trigger Level Comparator through 
forward-biased diode CR372 and Q40i . 
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Figure 3-4. Block Diagram of Trigger Amplifiers and Switching. 
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CHANNEL 1. For triggering from Channel 1, the A & 6 
SOURCE switch Is set to CH 1 . The XY line connected to 
5555 is at ground potential, holding pin 4 of U555B LO. 
The output of U5556 is then also LO, and the Channel 1 
signal has a path through U310. At the same time, the 
Channel 2 signal path through U335 is shut off by frie out- 
puts ot U555C and U&65B both being HI. 

CHANNEL 2. For triggering from Channel 2, the A & B 
SOURCE switch is set to CH 2, and US55C pin 10 and 
U555D pin 1 2 are LO. The outputs ot both AND gates are 
then forced LO. A LO output from U555C enables the 
Channel 2 signal path through U335, and the HI outputs 
from US5SB and U565C disable the Channel 1 path 
through U310. 

VERT MODE. When the A & B SOURCE switch is set to 
VERT MODE, the trigger source is selected by the two 
VERTICAL MODE switches. For all VERTICAL MODE 
switch combinations except BOTH-CHOP, the base ot 
0541 is HI. The inputs and outputs of U555B, U555C, 
and U555D are then all HI, and trigger signal selection is 
done by flip-flop U540A In the Channel Switch Logic 
circuit (Diagram 2) using the CH1_ON and CH2_ON 
control signals going to U565B and U565C- 

With Channel 1 selected (VERTICAL MODE switch set to 
CH 1). both inputs to NAND gate U565C are HI. The out- 
put of U565C is then LO, and U310 is biased on to select 
Channel 1 as the Internal Trigger signal source. The LO 
CH2_ON signal from the ? output of U540A Is applied to 
U565B. and the CH2_TRIG(L) line at the output of U565B 
is forced HI to shut off the Channel 2 Trigger signal path. 

When Channel 2 is selected (VERTICAL MODE switch 
set to CH 2), the outputs of U540A, U565B, and U565C 
will be the reverse of the states described for Channel i 
selection. The Channel 2 signal Is then selected as the 
Internal Trigger signal source, and the Channel 1 Trigger 
signal path through U310 is shut off. 

With ALT VERTICAL MODE selected, the inputs of NAND 
gates U5B5B and U5650 toggle (change state) with each 
sweep. The outputs of the two gates also toggle, and 
U310 and U335 are alternately biased on to select the 
displayed channel signal as the Internal Trigger soifrce. 

In the ADD VERTICAL MODE position, both inputs to 
U565B and to U5650 are Hi, making the outputs of bofri 
gates LO. Both the Channel i and the Channel 2 signal 
path are turned on by biasing on U310 and U335 
together. The output currents of both Trigger 
Preamplifiers are summed In the Internal Trigger Ampli- 
fier to produce the Internal Trigger signal. 



TTre CHOP VERTICAL MODE position grounds the base 
of 0541 and puts a LO on an input of both U555B and 
U5SSC. The outputs of these two gates are then LO, and 
the signal to the Internal Trigger Amplifier is the summed 
Channel 1 and Channel 2 trigger signals, the same as 
with ADD VERTICAL MODE. 

The A EXT position applies 8-6 V to the base of 0393, 
which turns off. The EXT(L) signal on the collector of 
Q393 forward biases CR393, passing the EXTJNPUT 
signal from the A External Trigger Amplifier Through 
0460. pin 4 (Trig In). 

The A EXT position also applies 8 6 V to the anode of 
CR396, which causes the INT(L) signal line to go high. 
CR372 is turned off, preventing the internal trigger signal 
from reaching Q401. 

The high on the INT(L) signal line is also coupled through 
CR391 to U9401 (diagram 12). 

Trigger Qualifier 

The Trigger Qualifier circuit synchronizes the storage 
acquisition vertical channel to the alternate sweep logic 
on the Main board, during ALT Vertical Mode operation. 
If the microprocessor is ready to acquire channel 1 , it 
writes a low to TSEL via output port U4119, pin 12 
piagram 17). If channel 2 acquisition is required, TSEL 
will be set high. In ALT Vertical Mode, the CH1_TRIG(L) 
and 0H2 TRIG(L) lines afremately toggle after each 
sweep. When CH1_TRIQ(L) is low, CH2_TRIG(L) will be 
high. The outputs oTusOI A and U501 B are “wire-ORed” 
together. If TSEL Is low, U501 A is enabled by appl^ng 
4 0.7 Vto pin 2. and U501B Is disabled by applying -0.1 
V to pin 6. CH1_TRIG(L) goes low enabling the CH 1 
Trigger Amplifier and forcing TOK(L) lowthrough U501A. 
TOK(L) Is routed to U4104 to enable the storage trigger 
multiplexer U4227 (Diagram 17). VWen TSEL is high, 
Q524 is driven on, and the functions of U501A and 
U5016 are reversed. 

A External Trigger Amplifier 

The A External Trigger Amplifier buffers signals from the 
EXT INPUT connector to drive the A Trigger Level 
Comparator. Input signal coupling Is determined by A 
EXT COUPL switch S380 which selects AC, DC. or 5. 
B coupling. 

When S380 is in the AC position, the Input signal is 
ac-coupled through C376. In the DC position, the Input 
signal is connected directly to the Amplifier. The ^ 
position attenuates the Input signal by a factor of 10 
through the compensated divider formed by R377, R378, 
C380. and C381 . 
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Une Trigger Amplifier 

The UneTriggerAmplifiersupplies a line-frequency trig* 
gar signal to the A Trigger Level Comparator when the A 
COUPL switch is in the A UNE SOURCE position. Ttans* 
former T390 in the Power Supply (Diagram 8) provides 
the line- frequency trigger signal through R397 to Q397. 
Diode CR399 Is forward biased svhen S392 is in the A 
LINE SOURCE position, and the emitter signal of 0397 
drives the A T’Igger Level Comparator. 

Trigger Signal BW LIMIT, HF REJ, and LF REJ 

The upper frequency of the trigger signal aixMhe vertical 
channel bandpass are limited to 20 MHz when the front- 
panel BW LIMIT switch Is pressed in. The BW Limit signal 
voltage forward biases 0419, and capacitor C419 
shunts the higher trigger signal frequertcies to ground 
through the transistor. With full 100 MHz bandwidth, 
0419 Is biased off to remove the shunting effect from the 
trigger Signal line. 

The HF REJ bandwidth limiting circuit provides high- 
frequency rejection of the trigger signal. When HF REJ is 
enabled, 07362 Is biased on and capacitor C7362 
shunts trigger signal frequencies above 40 kHz to 
ground through the transistor. 

The LF REJ circuitry provides low-frequency rejection of 
the trigger signal. When A COUPL switch S392 is set to 
the LF REJ position. +8.8 V Is applied to the base of 
0402, forward biasing it. The gate of 0401 is UD. turning 
0401 off. The trigger signal is coupled to U460 through 
capacitor 0402 which attenuates trigger signals below 
40 KHz. The LF REJ and INT(L) sisals are also read by 
U9401 (Schematic 12), which Is scanned by the micro* 
processor for trigger coupling status information. This 
data is used by the display system for trigger level 
readout cor>ditioning. 

P-P Auto Trigger Level 

The P-P Auto Trigger Level circuit sets voltage levels at 
the ends of the A TRIGGER LEVEL potentiometer ff^438) 
as a function ofihe A Trigger mode selection and the trig- 
ger signals selected by the A & B SOURCE switch. 

In the P-P AUTO and TV RELD TTIggef modes. 0413 is 
biased off. and CR414 and CR41S are reverse biased. 
Trigger signals selected by the A & B SOURCE switch 
are sent to peak detector circuits formed by Q420-Q422 
and 0421 -0423 via R420. These peak detectors track 
dc levels and have high voltage-transfer efficiency. The 
circuit anangement of frie transistors produces very low 



thermal drift and reduces the effect of differences In tran* 
sistor characteristics. 

TTie positive- and negative-peak signal levels are 
stored by hold capacitors C414 and C41S. The diarge 
on the capacitors is held near the peak voltage levels 
between trigger signal peaks by the long time constant 
discharge pafri through R426 and R427. Amplifiers 
U426A and U426B are voltage followers with feedback 
supplied by transistors Q428 and 0429. These feedback 
transistors compensate the P-P Auto Trigger Level cir- 
cuit for any thermal drift of 0420 and 0421 and shift the 
output levels of the voltage followers back to the onginal 
dc levels of the irput trigger signal peaks. The output of 
U426A is the positive peak voltage of the irput trigger 
signal, and the output of U426B is the negative peak 
voltage. Auto Level Adjustment potentiometers R434 
and R435 provide dc offset corrections to make certain 
that the output voltages applied to frie ends of LEVEL 
potentiometer R438 remain at or just below the actual 
peaks of the input trigger signal. In this way, the range of 
the LEVEL control Is held within frie peak-to-peak limits 
of the applied trigger signal for ease in triggering the 
oscilloscope. 

In NORM Trigger mode, + 8.6 V is applied to the junction 
of R41 1 and R41 4. Diode CR41 4 is forward biased. Tran- 
sistor 0413 is also turned on inverting the applied signal 
and forward biasing CR415. Input transistors Q420 and 
0421 are then biased off, and no trigger signals reach 
the P-P Auto Trigger Level circuit. In this case, the irputs 
to U426A and U426B are fixed voltages, artd the voltage 
levels applied to the ends of the LEVEL potentiometer 
are independent of trigger-signal amplitude. The user 
must then adjust the LEVEL control to the correct level to 
obtain triggering. 

The Microprocessor is Informed of the trigger mode by 
07440 (Diagram 5) and its associated biasing resistors. 
When the P_P(L) signal line is a LO at -8.3 V Cmdicating 
that the P-P AUTO Trigger mode Is in effect), Q7440 is 
biased off, and its collector (and the P_P signal line to 
the I/O circuit board) is pulled up to the + 5 V supply via 
R7442. When the P_P(L) signal is a HI at +8.5 V for 
NORM Trigger mode, 07440 is biased on, and the P_P 
signal is pulled LO by the conducting transistor. 

A Trigger Level Comparator and Schmitt 
Trigger 

The A Trigger Level Comparator compares the level of 
trigger signals selected by the A TRIGGER SOURCE 
switch to the voltage set by the A TRIGGER LEVEL con- 
trol and produces an output trigger signal at the correct 
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level. Rising or falling slope triggering is selected by the 
front-panel A TRIGGER SLOPE switch, 

Integrated circuit U460. contains the A Trigger Level 
Comparator and Schmitt Thgger circuitry. The output 
voltage of the trigger amplifiers are applied to U460 pin 
4. The other input to the comparator Is the wiper voltage 
on the A Trigger LEVEL control, applied to pin 2 of U460. 
The resistor R452 and the voltage at pin 5 of U460 sets 
the emitter current for the comparator. 

The Trigger Slope Is determined by the relative voltages 
on U460 pins 7 and 8. If pin 8 is at a higher level than pin 
7, the plus output of U460 will change to a HI stale when a 
positive-going input signal crosses the threshold at pin 
2 of U460. With pin 8 more negative than pin 7. the 
Schmitt fires on a negative-going Input. The voltage at 
pin 7 is fixed, while that at pin 8 is selected by the A 
TRIGGER SLOPE switch S460 through R459, R461 , and 
R462, 

The sensitivity of the Schmitt Trigger is controlled by the 
current at pin 9. The setting of R471 determines the circuit 
hysteresis. 

The outputs of the Schmitt Trigger are at pins 1 0 and 12 of 
U460. The outputs are at ECL levels and are from emitter 
followers internal to U460. Collector voltage to U460 is 
supplied through pins 1 1 and 14. When TV FIELD Is not 
selected, the SS(L) line connected to CR476and R473 is 
LO. Transistors Q473 and Q474 are biased off which also 
biases Q487 off. Resistor R477 biases CR467 and 
CR477 on and the +Ou1 Trigger signal from pin 10 of 
U460 passes through the diodes to U506-6 of the A 
Sweep Generator. 



TV Trigger Circuit 

When TV FIELD mode is selected the SS{L) line is HI. 
This disconnects the high-speed trigger path by 
reverse-biasing CR467 and CR477. Setting the ATrigger 
level threshold near the center of the horizontal-sync- 
pulse swing establishes the untriggered level. This In 
combination with the peak detectors makes the circuit 
insensitive to the video information. The A TRIGGER and 
LEVEL controls are set to provide a pulse-train corre- 
sponding to the sync pulses of the TV signal, This pulse 
train Is filtered by R467, C467. R468. R469, C469, and 
R470, resulting In dc levels at the bases of Q473 and 
0474. The untrlggered level (horizontal pulses) turns 
Q474 on. which causes 0487 to conduct, providing a LO 
to the sweep generator. When the TV-VertIcal-Sync 



block occurs the polarity reverses, turning 0487 off and 
providing a positive-going signal to U506 pin 6 to initiate 
a Sweep. 



A SWEEP GENERATOR AND LOGIC 

The A Sweep Generator and Logic circuitry, shown on 
Diagram 5. produces a linear voltage ramp that drives 
the Horizontal Preamplifier in the Non-store mode. The 
Sweep Generator circuits also produce gate signals that 
time the crt unblanklng and Intensity levels for viewing 
the Non-store displays. In STORE mode, the A Sweep 
Generator and Logic circuitry continues to produce 
timing gates used by the Storage circuitry for triggering 
the c^alog signal acquisitions. See Figure 3-5 lor the 
block diagram of the A Sweep Generator and Logic 
circuitry. 

The Sweep Logic circuitry controls tti© Non-store hold- 
otf time and generates gating signals that start the 
sweep when a trigger signal occurs and end the sweep 
at ihe proper level. When using P-P AUTO or TV FIELD 
triggering, the Sweep Logic circuitry causes the Sweep 
Generator to free run If a trigger signal is not received or 
does not come often enough. 

A Miller Sweep Generator and SEC/DIV 
Switching 

The A Miller Sweep Generator is an integrator circuit that 
produces a linear voltage ramp to drive the Horizontal 
Amplifier for the Non-store A Sweep deflection, it 
produces the ramp voltage by maintaining a constant 
current through timing capacitors, causing a linear 
voltage rise across them as they charge. 

Field-effect transistors Q704A and Q704B are maidned 
devices with Q704B acting as the cunent source for 
Q704A. Since the gate and source of Q704B are 
connected together with no voltage difference between 
them, the source current available to Q704A is just 
enough so that there is no voltage drop across the gate- 
source Junction of Q704A. 

VVhen the svireep Is not running. Q701 Is biased on, 
holding the selected timing capacitors discharged. The 
low impedance of Q701 In the feedback path holds the A 
Miller Sweep output (A_SWEEP) near ground potential. 
The voltage across Q701 . in addition to the base-emitter 
voltage of Q706, prevents Q706 from becoming 
saturated. 
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Figure 3^. A Sweep Generator and Logic circuitry. 



A sweep ramp is started when Q576 is biased off. The 
A_QATE(LJ signal going to the base of Q701 from the 
Sweep Logic circuit turns Q701 off. The timing capaci- 
tors then begin ch^ging at a rate set by timing resistors 
R7Q1 , R702, and the selected timing c^acitors. Due to 
feedback from the circuit output through the timing 
capacitors, the integrator input voltage at the gate of 
Q704A remains fixed and sets a constant voltage across 
the timing resistors. This constant voltage produces a 
constant diarging current through the timing capacitors, 
which resuits in a linearly increasing voltage ramp as 



they charge. The ramp is the A_SWEEP output signal at 
the collector of Q706. 



Parallel timing capacitors C702 and C703 remain in the 
charging circuit for all SEC/DIV switch settings and are 
used mostly for high sweep speeds. Capacitors C701 A 
and C701B are added In series at medium sweep 
speeds, and 0701 B alone is added to the charging path 
for slow sweep speeds. 



3-18 
















Theory of Operation-2232 Service 



When the ramp reaches approximately 12 V. the End-of- 
Sweep Comparator transistor (Q525) becorrjes forward 
biased. This action switches the A_OATE(L) HI and starts 
the analog hold-off period. During hold off the A Sweep 
Generator Is reset. The A_QATE(L) sigrtai going Hi 
biases on QTOt . and the timing capacitors are fully dis* 
charged before another sweep starts. 

One end of timing resistor array R7Q1 is coruiected to the 
HOR_REF signal, and the other end is cotviected to the 
input of the Miller integrator by the SEC/DIV switch con* 
tacts. The voltage applied to the timing resistor array via 
the HOR_REF signal varies with the setting of the front- 
panel Variable SEC/DIV control (R721, located on 
Diagram 7). The STORE mode time base is not affected 
by the variable potentiometer setting. In the CAL position 
of R721 . a fixed reference level is applied to R701 to pro- 
duce the calibrated Non-store sweep speed ranges. 
Switch contacts actuated using the knob of R721 control 
the STORE mode 4K/1K Compress and the X10 MAG 
features. The X10 MAG feature works In both Non-store 
and STORE. 

Coded analog signals developed by circuitry connected 
to the SEC/DIV Switch contacts inform the Micro- 
processor of the A SEC/DIV switch setting. The Micro- 
processor then directs the Digital Time Base circuitry to 
set ttiB correct STORE mode sampling rate. 

A Sweep Logic 

The A Sweep Logic circuitry controls sweep generation, 
as a function of incoming trigger sigr^is and the A 
Trigger mode selected. 

Incoming trigger signals from the output of U460 clock 
U502, a one-shot multivibrator, and cause the Q output 
of U502 to go HI. If anottier trigger signal is not received 
by U502 within the time limit determined by R503 and 
0501 . the Q output (U502 pin 3) v4ll go LO. Whenever 
trigger signals are being received, the XS output of U502 
biases on Q509 to turn on DS518, the TRIQ’D LED. The 
output of U502 is also used in the Auto Baseline circuit as 
described in the "P-P AUTO and TV FIELD" part of the 
discussion that follows. 

NORM. When NORM Trigger mode Is selected, input pin 
1 2 of U532D is held HI by 8401 B, causing the gate output 
to also be HI. The output of U532C is then LO, and U506 
pin 3 is not held HI. input pin 4 of U532A is held HI by 
S401 C. causing the output to be LO. placing a LO on 
input pin 7 of dual flip-flop U506. Trigger signals 
received at input pin 6 (a clock input) of U506 then clock 
this LO to the Q output (pin 2). 



During the previous hold-off period, U506 pin 2 was set 
HI by U532B. This made the XS output (pin 3) LO. The LO 
biased Q576 on, preventing the A Miller Sweep from run- 
ning. Whenever US06 pin 6 is clocked by a trigger signal 
following hold off, the LO on the D Input (pin 7) is trans- 
ferred to the Q Output (pin 2), and the ^ output (pin 3) 
goes HI. This biases 0576 off, and the A Miller Sweep 
generates the sweep ramp as desaibed in the previous 
“A Miller Sweep Generator" discussion. When the ramp 
voltage reaches about 12 V, End-of-Sweep transistor 
0525 is biased on. The output of U5326 then changes 
from LO to HI, setting U506 pin 2 HI and biasing on 
A_GATE(L) transistor Q576, This triggers Hold-off One- 
shot U504B to Start the hold-off period, turning off 0525. 
Transistor 0701 in the A Miller Sweep generator is also 
biased on to discharge the timing capacitors during 
hold-off time. 

Witti U504B triggered, output pin 10 changes from LO to 
HI. where it stays for a time set by the Hold-Off Timing 
circuitry aid the A SEC/DIV switch position. VAR 
MOLDOfF potentiometer R9521 sets the amount of cur- 
rent that is available to charge C518, 051 9. or C520 to 
the threshold voltage on pin 1 4. During the time pin 1 0 is 
HI. pin 5 (the set input) of U506 is held HI so that trigger 
pulses cannot start a new sweep. When pin 15 of US04B 
reaches the Uveshoid level on pin 1 4, pin 10 goes LO to 
end hold off and release U506 from the set condition. 
The circuit is Hien reset to start another sweep on the next 
trigger pulse that appears at the clock input (pin 6) of 
U506. The holdoff capacitors are switched by transistors 
Q7470 and Q7471 according to tne states of the timing 
switch. Q7472 serves as a dual diode to carry ^e dis- 
charge current. Logic signals ACi and AC2 provide part 
of the timing swHtSi Information for the I/O board, where 
their states are read at an input port. 

P-P AUTO and TV FIELD. When P-P Auto or TV Field 
trigger is in use. the Auto Baseline circuitry Is active. Pin 
12ofU532D is held LO by R569, and the output at pin 9 
follows the signal provided by the Q output (pin 3) of 
US02. If trigger signals are being received. U502 remains 
set. As long as U502 is set, the output of US32D is HI, 
causing the output of U532C to be LO. Dual flip-flop 
U506 then responds to trigger signals at Clocdr input pin 6 
as described in the "NORM" part of this discussion, if 
trigger signals are not being received by U502, Its output 
and the output of U532D are both LO. With a LO on pin 10 
of U532C, its output is the inverse of the Input signal 
applied to pin 1 1 . At the end of hold-off, that output goes 
LO. making U506 pin 2 LO and pin 3 HI. This auto- 
matically generates the A_GATE and A_GATE(L) 
signals, generating a sweep. The Auto Baseline con- 
tinues holding NOR-gate U532C enabled so that new 
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sweeps are generated at the end of hold-off as long as 
trigger signals are not received at U502. 

SQL SWP. The following discussion presumes Nort- 
store mode. In Sgl Swp mode, both the P-P AUTO and 
NORM front-panel buttons are in their out position. This 
results in a LQ at the output of U532C that does not permit 
flip-flop U506 pin 3 to be held HI. A LO is also on input 
pin 4 of U532A, 

During hold-off. U532B makes U506 pin 1 4 HI and pin 1 5 
LO, causing pin 7 (the D input) of U506 to be HI. After 
hold-off ends, clock signals (triggers) to U506 pin 6 
keep U506 pin 3 LQ, keeping the sweep generator held 
off. When the SOL SWP button is pushed In, pin 7 of 
U504A goes LO for a tirrte period determined by the tirrte 
constant of R504 and C604 and tfien returns HI. The HI 
clocks the HI on input pin 10 of U506 to output pin 15. 
Consequently the output of U532A goes LO, and CRS14 
Is reverse biased to bias Q51 1 on, lightirtg the READY 
LED. The next trigger pulse applied to input pin 6 of U506 
starts a sweep as desaibed previously. At the end of the 
sweep, U506 pin 15 goes LO and pin 14 goes HI, 
causing the TRIC’D LED to go out and placing a HI on the 
input pin 7 of U506. A new sweep cannot be started until 
the SGL SWP button is again pressed, resetting the 
sweep. 

In STORE mode, the major difference is that the 
STO_RDY line is not true until the processor recognizes 
that a trigger has occuired. This prevents the SGL SWP 
button from affecting the circuit directly. Instead, the 
processor determines the button was depressed, 
releases STO_RDY, causing the effect described above 
when a button is depressed in Non-store mode. 

X-Y. In the Non-store X-Y mode, the XY(L) signal is LO 
and QS22 Is biased on, pulling pin 7 of U532B LO. The 
output of US32B holds U506 pin3 LO and pin2 HI, and no 
sweeps can be started during X-Y mode. Non-store 
X-Axis deflection (hrxizontal) Is determined by the CH 1 
OR X input signal. In STORE mode, the A Sweep Logic 
circuit must run to produce the gating required to 
synchronize the Storage signal acquisition. The 
STORE_ON signal forward biases CR501 to override the 
XY(L) signal, and the A Sweep Logic circuitry operates 
as In Y-T Non-store mode. 

B TIMING AND ALTERNATE B SWEEP 

The ARemate B Sweep circuRry, shown on Diagram 6. 
produces a linear voltage ramp that drives the Horizontal 
Preamplifier for Non-store B Sweeps. The ARemate B 
Sweep circuitry also produces the sweep-switching 
signals that control the display of the A and B Non-store 



Sweeps and the gate signals used by the intensity and 
Z-Axis circuits to set the crt unblanking and intensity 
levels for the Non-store A Intensified and the B Sweep 
displays. The B_GATE signal goes to the Digital Time 
Base circuitry and Is the Storage trigger signal for B 
Delayed Horizontal Display mode. See Figure 3-6 for a 
block diagram of the B Sweep Generator and Logic 
circuitry. 

The B Sweep ramp is started by the B Sweep Logic cir> 
cuR either at R>e end of the set delay time (RUNS AFTER 
DELAY) or when the first trigger signal occurs after the 
delay time has elapsed (Trigger After Delay). This delay 
time is a function of the B Delay Time Position 
Comparator circuR and the A Sweep. 

B.Miller Sweep Generator 

The B Miller Sweep Generator is an Integrator circuit 
formed by Q709, Q710A, Q710B, Q712, and associated 
timing components. This circuit produces the B Sweep 
signal and works the same as the A Miller Sweep 
Generator. See the “A Miller Sweep Generator" section 
for a description of circuitry operation. The output at the 
collectorofQ712drive8the Horizontal Amplifier for Non- 
store 5 Sweeps and is applied to the B end-of-sweep 
transistor, Q643. 

B Trigger Level Comparator and Schmitt 
Trigger 

The B Trigger Level Comparator and Schmitt Trigger are 
contained in U605. This circuit determines botii the trig- 
ger level and slope at which the B triggering signal is 
produced. R functions in the same manner as the A 
Trigger Level Comparator and Schmitt Trigger wHh the 
exclusion of the TV trigger cIrcuHry. See the "A Trigg^ 
Level Comparator and Schmitt Trigger" section for a 
description of cIrcuR operation. The + OUT terminal of 
U605 Is directly connected to the clock Input of U670A to 
InRiate the B Sweep when the B Trigger is utilized. 

Run After Delay 

The Run After Delay circuit lets the B Sweep Logic start a 
B Sweep without the need for a B Trigger signal. For the 
RUNS AFTER DELAY mode, 8 TRIGGER LEVEL control 
R602 Is rotated fully clockwise. In this position of R602, 
transistor Q637 is biased off, and a LO is present at Rs 
collector, inverter U6S0D then has a HI output at pin 8. 
Resistor R640 provides posRive feedback to obtain 
rapid switching of the transistor. This HI output reverse 
biases CR626 so that the state of U670A Is determined 
by the level at U660F pin 12. 
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Figure 3-6. 8 Sweep Generator and Logic drcultry. 
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If the B TRIGGER LB/EL control is not Killy clockwise, 
Q637 Is biased on, andtheBSweepIsinthetrigg^able- 
atter-delay mode. The output of U660D is then LO which 
keeps the S input of U670A LO, preventing the flip-flop 
from being set by the output of U660F. 

The output of U660D Is also connected to U6103 
(Diagram 18}, which Is scanned by the microprocessor 
to sense when Ruts After Delay has been selected for 
delayed readout conditioning. 

Operation of the B Sweep Logic circuitry under both trig- 
gering modes Is described In the "B Sweep Logic* part 
of the following discussion. 



Delay Time Position Comparator 

The Delay Time Position Comparator circuit compares 
the amplitude of the ASweep voltage ramp to the dc volt- 
age level set by the position of B DELAYTIME POSITION 
potentiometer R9844. The output of the comparator 
envies the 6 Swe^ Logic circuit to start the B Sweep 
after the end of the delay time. 

The input voltages to Comparator U655 to be compared 
are the voltage from the wiper of B Delay Time Position 
potentiometer R9644 arxl me A Sweep voltage from the 
divider formed by R651. Delay Dial Gain potentiometer 
R652, and R653. Maximum and mininum input voltages 
are established by VR645 and R646 respectively for the 
noninverting Input and by R652 for the inverting input. 
Delay Start poterrtiometer R646 is adjusted in con- 
junction with Delay End potentiometer R652to setthe B 
DELAY TIME POSITION crt readout calibration. 

ITie comparator Is controlled by the A_ONLY(L) gate sig- 
nal connected to pin 6. When the A_ONLY(L) signal Is HI. 
the comparator is able to make a comp^ison. While the 
A Sweep signal on pin 3 is below the vriper voltage on pin 
2, the comparator output is at a HI level. When the A 
Sweep ramp rearmes the comparison level, the output at 
pin 7 goes LO. If A_ONLY(L) is LO, the comparator is 
switched to a high Impedance output state. The 
comparator output level is thsn a HI that goes to pin 9 of 
NAND gate latoi U680C and U680D. 



B Sweep Logic 

The 8 Sweep Logic circuitry utilizes signals from associ- 
ated B Sweep circuitry to generate control signals for 
both the B Miller Sweep and the B Z-Axis Switching 
Logic circuits. 



In the RUNS AFTCR DELAY mode, the Run After Delay 
circuit holds the D input offi ip-flop U670A LO viaU660B. 
At the start of hold off when the A Sweep is reset, U680D 
pin 13 is strobed with an Alt Sync pulse negative tran- 
sition. The output of the NAND-gate latch formed by 
U680C and U880D Is latched HI, and the output Of U660F 
goes LO. This places a LO on me S input of U670A and a 
HI on me R input causing the flip-flop to reset. The LO on 
pin 2 and a HI on pin 3 of U670A are converted to TTL 
levels by Q630 and 0831 . The resulting HI on the collec- 
tor of Q630 turns 0709 on. This discharges me B Miller 
Sweep timing capacitors to reset me B Sweep Generator 
and keeps a new B Sweep from starling. During me next 
A Sweep ramp when me vottage at U655 pin 3 exceeds 
me voltage at pin 2, the comparator output goes LO. The 
NAND-gate latch changes output states and causes the 
Set input of U670A to go HI. The LO on the Set input men 
controls the flip-flop, and me TS output of U87QA goes 
LO. Shunting transistor Q709 ^ts off, and me B Miller 
Sweep Generator iws to produce a sweep ramp. 

When me ramp vottage reaches a level of about 12 V, 6 
end-of-sweep transistor Q643 turns on and blanks the 
rest of me B Sweep trace by reverse biasing CR817 inme 
Z-Drive signal line (Diagram 9). The B Sweep Generator 
continues to run either until me ramp reaches about 13 V, 
at which time VR712 conducts to prevent the ramp volt- 
age from increasing further, or until the A Sweep ends. In 
eimer case, the B Sweep generator Is reset when the A 
Sweep ends. 

The B Sweep Generator becomes reset when the 
ALT_SYNC signal goes from HI to LO to switch me output 
state of the U680C-U680D latch. The Reset input of 
U670A men goes LO. causing the 7 output (pin 3} to 
switcm HI and reset me Sweep Generator. Depending on 
the settings of the A and B SEC/DIV switches, me A 
Sweep may end before the B Sweep. In that case, the 
ALT_8YNC signal going LO at the end of the A Sweep 
immediately resets the 6 Sweep Generator even if the 
sweep ranp has not reached its maximum amplitude. A 
new B Sweep starts me next time the B Delay Time 
Comparator goes LO. 

When not In the Runs After Delay mode, the output of 
U660D Is LO, and U670A has a LO on the Set and a Hi on 
the D input. The circuitry connected to the Reset input of 
U670A functiorts as described before. When the output 
of U660F goes HI, U670A Is no longer held reset. In this 
case, me first B Trigger signal from U605. after me end of 
the delay time, clocks the HI on me D Input, setting flip- 
flop U670A. The ^ output of U670A is then LO. and a B 
Sweep is started by reverse biasing Q709 in the B Miller 
Sweep as before. 
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Alternate Display Switching Logic 

The Alternate Display Switching Logic circuitry controls 
both the Non-store Horizontal Amplifier sweep 
switching and the Non-store Z-Axis Logic switching for 
A Intensified and B Only traces. The B Sweep ramp and 
gates are produced for every A Sweep when the HORI- 
ZONTAL MODE is set to either ALT or B. In ALT, the inten- 
sified zone on the A Sweep trace is shown for one B 
Sweep Interval, and during the next A Swe^ Intervaf, a B 
Sweep trace is displayed during the B Sweep interval. 
For B Only traces, the A Sweep must still run to produce 
the A gating signals used throughout the circuitry for 
timing, but it is not displayed. 

HORIZONTAL MODE switch S648 selects the irrput logic 
levels that drive the display switching circuitry. In the A 
Horizontal mode, the Set input of U670B is LO. and the 
Reset input is HI. This holds U670B reset with the A_D ISP 
signal HI, passing only the A Sweep to the Horizontal 
Amplifier (by the A Sweep selection transistor, Q742, 
located on Diagram 7). In the B Horizontal mode, the set 
input of U670B is HI, and the reset Input Is LO- "Riis holds 
U670B set with the B_OISP sigrtal HI, allowing only the B 
Sweep to reach the Horizontal Amplifier (via the B Sweep 
selection transistor. Q732). 

With S648 set to BOTH, and for all settings of the VERTI- 
CAL MODE switches except BOTH-ALT. the VALT(L) 
signal applied to U660E is HI and the Set and Reset 
inputs of U670B are both LO. The LO out Of U660E 
causes the output of U680B to be HI. Each HI to LO tran- 
sition of the ALT_SynC signal applied to pin 1 of U680A 
causes the NAND gate output at pin 3 to chartge from LO 
to HI, clocking U670B. The Q and outputs of U670B 
therefore toggle, and the A^DISP and B_DISP signals 
cause the sweep selection transistors (Diagram 7) to 
alternately pass the A and B Sweep signals to the Hori- 
zontal Amplifier. 

When CH 1 -BOTH-CH 2 VERTICAL MODE Switch S550 
is set to BOTH, ADD-ALT-CHOP Switch SS46 piagram 
2) becomes active. In the ALT VERTICAL MODE position, 
the VALT(L) signal is LO, the HALT Signal is HI, and the 
CH1_SELECTED Signal is a TTL square-wave sigrial 
that switches states at the end of the A Sweep. Input pin4 
of U630B is HI. and the gate output is the inverted 
CHI _SELECTED signal. This output signal is combined 
with the ALT_SYNC Signal by NAND gate U680A to clock 
U670B. Whenever the ALT_SYNC signal goes LO at the 
end of a sweep and the CH1_SELECTED signal (at 
U680B pin 5) switches from LO to HI, US70B is clocked. 
Since only positive transitions on the clock input causes 
the flip -flop to change output states, two A Sweeps must 
occur to cause the flip-flop output levels to switch. 



Switching this way, the crt first displays two A Intensified 
Sweeps, then two Alternate B Sweeps. 

SWP SEP. Whenever the B Sweep is selected to drive 
the Horizontal Amplifier, the Q output of U670B Is HI. This 
HI goes to U665C pin lOthrough Q683 and Q687. and 
since pin 9 is also HI, the SEP(L) signal from U665C Is LO 
10 enable the A/B Sweep S^aration circuitry (located on 
Diagram 3). 

B SWEEP Z-AxIs Logic 

The B SWEEP Z-A)d$ Logic circuitry switches signal cur- 
rent levels to drive the Z-Axis Amplifier for the Non-store 
B Sweep and the A Intensified Sweep displays. The 
current supplied is summed with the other signal inputs 
on the Z-DRIVE line to set the Non-store display 
intensity levels. 

With the HORIZONTAL MODE switch in the BOTH 
position, pin 5 of U665B (Diagram 9) is HI. 

Then, the Q and (5 outputs of U670B, the B_GATE(L) 
signal from the output of U665D, and the B INTENSITY 
potentiometer, set the intensity levels of the Non-stcve A 
Intensified and B Sweep traces. When the A Sweep trace 
is displayed, the? output of U670B is HI. andtheQout- 
put is LO. These output levels bias 0683 on and bias 
0682 off. The collector voltage of 0683 reverse biases 
CR817 (Diagram 9) to stop Z-Axis drive current from 
flowing through the diode. With 0683 reverse biased, 
additional Z-Axis drive current to intensify the A Sweep 
is supplied whenever CR685 (Diagram 9} is biased oft by 
the gating action of U665B. Since input pin 5 of U665B is 
Ml. the gate output and therefore the conduction state of 
CR685 is set by the B^GATE signal from U660C. While 
the B_QATE Is HI, the output of U665B is LO, and CR685 
is biased off to add B INTENSITY cunent to the Z-DRiVE 
line Nda CR81 6. During periods that the 6_C ATE is LO (B 
Sweep not running), the output of U665B is HI, and 
CR685 Is biased on. Diode CR616 becomes reverse 
biased, and the extra current that was being supplied to 
the Z-DRIVE line to intensify the A Sweep Is removed. 

With the Q and ? outputs of U670B switdted to display 
the B Sweep (? LO and 0 HI), 0683 is biased off, and 
0682 is biased on. The collector voltage of 0682 reverse 
biases CR816 to block any Z-Axis drive current from 
being supplied through that diode. With CR687 off, the B 
Sweep Is displayed if CR680 is reverse biased. During 
the B Sweep irrterval, the B_OATE(L) output at pin 1 1 of 
U665D is LO. Diode CR660 (8 then reverse biased, and 
Z-Axis drive current from B INTENSITY flows through 
CR817. If the B Sweep is not running, the B_GATE(L) out- 
put of U665D is HI. That HI forward biases CR680 and 
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reverse biases CR81 7. No B Z-AXIS drive current flows 
through CR817. 



Sweep Interface 

U780 and U781 (Diagram 5) form digrtal-to-analog 
converters to encode the position of A SEC/DIV switch 
for miac^ocessor controi of the readout and storage 
timebase. U762 artd U783 (Diagram 6) perform the 
same function for the B SEC/DIV switch. The anaiog 
outputs- ARES1, ARES2, and B_RES-are listed in 
Table 6-4 as a function of A AND B SEC/DIV switch 
settings. These vottages are routed to the Status A/D 
(Diagram 18). 

HORIZONTAL 

ITte Horizontal /VnpIKIer circuit, shown on Diagram 7, 
provides the signals that drive the horizontal deflection 
plates of the crt. Signals applied to the Horizontal Pre- 
amplifier may come from either the A or the B Miller 
Sweep Generator (for sweep deflection) or from the XV 
Amplifier (when Non-store X-Y display mode is 
selected). A and B Sweep switching is controlled by sig- 
nals from the Alterrfate Display Switching Logic circuit 
discussed earlier. Either frie Non-store sweeps or the 
Storage horizontal deflection signals are passed to the 
Horizontal Output Amplifier via a diode gating circuit. 
Signal selection by the Horizontal Mux circuit is con- 
trolled by the Channel Switch Logic output signals 
(located on Diagram 2). See Figi^e 3-7 for the block 
diagram of frie Horizontal Amplifier. 

The Horizontal POSITION control, X10 Magnifier 
circuifry, and frie horizontal portion of the Beam Rnd 
circuitry are also part of the Horizontal Amplifier circuitry 

Horizontal Preamplifier 

The Horizorfral Preamplifier switches the Non-store 
horizontal drive signals and amplifies Input signals for 
application to the Horizontal Output Amplrfler. 

The A and 6 Sweeps are applied to the emitters of Q742 
and Q732, throu^ Sweep Gain potentiometers R740 
and R730. Switchingoflhe A and 6 Sweeps isconirolied 
with these transistors. Using the A_DISP and B_01SP 
signals obtained from the Alternate Display Switching 
Logic circuitry (Diagram 6), Q732 and Q742 are either 
biased into the active or cutoff regions via CR732 and 
CR742. The POSITION control (R72Q horizontally 
adjusts the crt trace position by supplying a variable dc 



offset voltage, through pin 14, to the output of the pre- . 
amplifier. The position offset voltage from the wiper of ' 
R726 also goes to the Vector Generator circuitry 
piagram 19) to horizontally position the STORE mode 
waveform displays. Readout displays atQ not affected 
by the Horizontal POSITION control. Preamplifier cxitput 
bias current levels are set by R751 at pin 5, and fre- 
quency compensation for X-axis signals is provided by 
C751 , connected to pin 1 3. 

Non-store horizontal X10 Gain is set by the resistor net- 
work between pins 3 and 6 of U760. When the X10 
Magnifier is on. S721 Is closed, and the amplifier gain 
increases by ten times. Magnified timing accuracy is 
adjusted using X10 Gain potentiometer R754. MAG 
potentiometer R749 Is adjusted for no horizontal shift at 
the center of the graticule as XiO Magnifier Is switched 
on and off. A second set of contacts on S721 informs the 
Miaoprocessor whether X10 Magnification Is off or on. 
The SEC/DIV readout Is automatically set to the correct 
scale factor, and STORE mode waveforms are digrtaliy 
modified to reflect XIO magnification. 



X-Y Amplifier 

The X-Y Amplifier amplifies the Non-store Channel i 
signal (X-AXIS) from . the internal Trigger circuitry 
(Diagram 4) and passes it to the Horizontal Preamplifier. 

t^ien the Nor>-s!ore X-Y mode Is selected. Q737 is 
biased on to place a HI on U760 pin 1 2 to internally dis* 
connect the A and B Sweep and the HORIZ POS input 
pins. The XY(L) signal line is LO, biasing Q756 off to let 
the X_AXIS signal drive the noninverting input of U758. 
The output of U758 is a combination of theX_AXiS signal 
on pin 3 and the Horizontal POSITION voltage applied to 
pin 2 via R758. The X-Axis deflection accuracy is 
adjusted by X-GAIN potentiometer R760. The single- 
ended X-AXIS signal at pin 1 1 of U760 Is changed to a 
differential signal at the preamplifier output pins. The 
differential signal Is passed through frie Horizontal Mux 
circuit to frte Horizontal Output Amplifier for final ampli- 
fication. When the X-Y mode is not selected, Q7S6 is 
biased on, and the X_AXIS signal Is shunted to ground 
through the transistor. 

Horizontal Output Amplifier 

The Horizontal Output Amplifier provides final ampli- 
Tication of the horizontal Non-store sweep signals or the 
STORE mode deflection signals to drive the horizontal 
crt deflection plates. 
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In Non-slor© mode, signals from the (+) and (-) SWP 
outputs of U760 drive the Horizontal Output Amplifier. In 
STORE mode, horizontal LH_OUT or RH___OUT deflection 
signals are passed through the diode gate to drive the 
amplifier. Drive signals for STORE mode and readout 
character displays are selected by the Display Control- 
ler Either Non-store sweeps or Store deflection signals 
are selected by the diode gating using signals from the 
Store/Non-store Muitiplexer (U7201 on Diagram 2 ) 
through Inverter U7202A and U7202B. 



The selected signals drive a differential shunt-feedback 
amplifier. Due to the feedback, the Input impedance of 
the amplifier is low. The base voltages of Q770 and 0780 
are biased at nearly the same dc level by forward- 



biased diodes CR765 and CR768 located between the 
two emitters. 

Transistors Q770, 0775. and 0779, as one-half of the 
complementary differential circuit, form a cascode- 
feedback amplifier for driving the right crt horizontal 
deflection plate. Amplifier gain is set by R775, with 0775 
providing high-frequency compensation. For low- 
speed signals. 0779 serves as a current source for 
0775. At hi^ sweep rates, the deflection signal is 
coupled through C779 to the emitter of 0779 to provide 
added pull-up output current to drive the crt. The ampli- 
fier formed by Q7W, 0785, and 0789 drives the left crt 
horizontal deflection plate in sarr>e manner as 
desaibed above, with zener diode VR782 shifting the 
collector signal level of 0780 to the correct level to drive 
the emitter 0785. 




709T-«| 



Figure 3-7. Horizontal Amplifier block diagram. 
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The BEAM FIND function Is active wt>en S390 (Diagram 
9} is pushed into disconnect 9ie cathode of CR764from 
tlW -8.6 V supply. The voltage on the cathode of VR764 
goes positive, causing CR780 and CR770 to be forward 
biased. Current from R764 causes the output conwon- 
mode voltage of the two shunt-feedbadr amplifiers to be 
shifted negative to reduce the available voltage swing at 
the crt plates. This stops the trace from being deflected 
off-screen horizontally The BEAM FIND voltage also 
goes to the Vertical Output Amplifier, and the vertical 
deflection Is limited in that circuit when the voltage is 
removed. 



Sweep Reference 



A circuit formed by Q7501 and Q7S02 supplies reference 
voltages for the 1 K and 4 K storage acquisitions and for 
the variable SEC/DIV control, R721 . Transistor Q7502 
provides a 0-6 V drop from the -8.6 V supply to generate 
a -8 V reference for the 1 K REF and one end of potenti- 
ometer R721 . The 4K REF is produced by Q7501 and is 
adjusted by using the RATIO AOJ potentiometer to set 
the correct ratio for the two reference voltages. This ref- 
erence level also goes to the other end of R721 . The 
wiper voltage of R721 Is the HOR REF voltage for the A 
and B Sweep timing resistors In Non-store mode. In 
STORE mode, either the 1 K REF or the 4K REF voltage 
level is applied to the A and B Sweep timing resistors. 
Switching between reference levels for the different 
modes is done by K7501 , which is controlled by U41 19, 
and by the STORE/NON-STORE switch, S9403B. 



Probe Adjust 



The Probe Adjust circuitry, shown on Diagram 7, is a 
square-wave generator and diode switching netwsrtr 
that produces a negative-going square-wave signal at 
PROBE ADJUST connector J9900. Amplifier U98S forms 
a multivibrator that has an oscillation period set by the 
time constant of R987 and C987. When the output of the 
multivibrator Is at the positive supply voltage. CR986 is 
forward biased. This reverse biases CR989, and the 
PROBE ADJUST connector signal is held at ground 
potential by R990. When the multivibrator output 
switches states, and is at the negative supply voltage 
level, CR988 Is reverse biased. Diode CR989 becomes 
forward biased, and the circuit output level drops to 
approximately -0.5 V. 



MICROPROCESSOR 

The Microprocessor, shown on Diagram 13, directs the 
operation of the Storage and digital circuitry in the 
oscilloscope by following firmware conti-ol instructions 
stored in the Microprocessor memory. The Store-Panel 
Controls are monitored by the Microprocessor to delect 
when a Storage operation is selected. The rest of the sig- 
nificant front-panel controls are monitored through the 
Ront-Panel A-to-D converter and I/O interface circuitry. 
Circuit operation is then directed by the Microprocessor 
to perform the selected operation. 

Microprocessor, Clock, and Timer 

Microprocessor U91 1 1 , is the center of control activities. 
It Is an eight-bit processor with its data bus multiplexed 
with the low eight bits of the address bus. The eight-bit 
combination bidirectional data bus for data transfer and 
addressing (ADO through AD7) and the additional 
12-bit8 of adless bus for selecting the source or destF 
nation of the data transfers (A8 throu^ A19). Precise 
timing of instnjction execution, addressing, and data 
transfer is provided by an external, crystal-controlled 
oscillator, and Clock Generator (shown on Diagram 17). 

The Digital Time Base produces a 13.4MMz clock for 
clocking the Microprocessor. The microprocessor 
divides the 13.4 MHz clock signal by two and appliesthe 
clock Signal to the clock Input of the Display Controller 
(U9208 on Diagram 16). The 6.7 MHz signal is also 
included in the Control Bus to provide a clock signal for 
future options. 

The RESET output of the Microprocessor provides a 
power-on reset signal under normal operation or a 
manual reset using jumper connector P9104. U9117 
provides the RESET signal to the processor and other 
circuitry based on appropriate levels of frie 5 V supply 
This holds the Microprocessor in the reset state until the 
power supply voltages are high enough to permit normal 
operation of the digital circuitry. The Microprocessor is 
held reset during the delay period. Manually moving 
jumper P9104 to the RESET position forces a reset of the 
Microprocessor and the Display Controller. The RAMs 
U9130 and U9131 are provided batt^ power when 
RESET is true, and are used for the non-volatile 
waveform storage feature. 

TVvo additional RAMs available for general use are the 
Display RAMs. U9231 and U9232. Their access Is 
mediated by the Display Controller and associated 
circuitry. To allow the Display Controller to have first 
priority access to the RAM, the RDY signal from the 
Display Controller Is used to tell the Microprocessor to 
wait for access to the RAM. 
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In addition, when one of the Communication Options is 
Installed, the ROY signal is used to synchronize (RESET 
signal on U9111 pin 57) the operation of the Micro- 
processor with the asynchronous activity of the GPIB 
(General Purpose Interface Bus) or RS-232-C Opticms 
for parallel or serial data transfer via the external com- 
munications port. 

Resistor pack R91 13 Is a data bus pull-up. During nor- 
mal operation, the resistor pack generates the inten^jpt 
vector pointer. During the hardware kernel test, the resis- 
tor pack generates a NOP instruction that allows easy- 
to-troubleshoot signals to be available around the 
microprocessor. 



Latch and Buffer 

Addressing Is done using dedicated address bus lines. 
Address latch U9112 demultiplexes the address bus 
(separates the address and data bytes). When an 
address is valid, the Microprocessor sets the address- 
latch enable (ALE/QSO) HI (U91 1 1 pin 61). Both U91 12 
and U91 14 are enabled to latch the address bits. The 
latched bits are held until the Microprocessor places a 
new address on the busses and again sets the ALE/QSO 
signal HI. Some bits passing through U91 1 4 have status 
Information multiplexed with the address, so U91 14 also 
functions as a demultiplexer. 

The Microprocessor communicates wiUi the other 
devices on the data bus via Octal Bus Transceiver 
U9113. Two signals from the Microprocessor control 
enabllr;g of the Transceiver and direction ofthe dataflow. 
When the DEN(L) signal is LO U9113 is enabled for 
transfers, and the DT/R(L sigr^al sets the direction of the 
transfer. Signal from U91 1 5 qualifies the transfer to allow 
pull-ups to assert an interrupt number on the bus during 
interrupt cycles. While the address and data are avail- 
able on the bus side of this transceiver, only the data time 
slot is used. 



Decoder 

In addition to providing specific addresses to internal 
locations within memory devices, the addresses are 
decoded to provide enabling signals for blocks of 
addresses and to control the selection of I/O (Input/ 



Output) devices. Table 3-1 shows the Instrument’s 
memory map. U9115 and U9119 provide most of the 
general-purpose address decoding. 



ROM 

The operating system firmware is contained in two 128K 
by 8-blt read-only memories (U9120 and U9121). 
Immediately after the power-up reset ends, the Micro- 
processor automatically fetches the first command from 
the reset vector (address OFFFFO), and begins program 
execution. Other intem^^ts tothe Microprocessor cause 
vectoring to addresses that start the Interrupt handling 
routines The NMl (non-maskable interrupt) vector is at 
00008, and the Maskable Interrupt ONTR) is vectored to 
03FC (both interrupt vectors are in RAM). 



Store Panel Controls and Buffer 

The selection of the Storage Panel Controls is passed to 
the Microprocessor via two octal bus drivers, U61 02 and 
U6103 piagram i^. Each bus driver transfers eight indi- 
vidual data bits to the data bus when enabled, Enabling 
of U^e bus drivers is done by EDE(L) line via U6111. 

The Microprocessor communicates with the other 
devices on the data bus via Octal Bus Transceiver 
U9113- Two signals from the Microprocessor control 
enabling of the Transceiver and direction ofthe dataflow. 
When the DEN(L) signal to U9115 is LO. U9113 is 
enabled for transfers, and the DT/R(L) signal sets the 
direction of the transfer. 



Non-Storage Front-Panel Controls 

Some front-panel controls do two things at the same 
time; control the real-time scope rrtode, and tell tie 
Microprocessor what is being selected or modified. 
These controls include the vertical position controls, the 
vertical gain controls, the A and B time per division 
controls, the trigger mode controls, the vertical coupling 
controls, the sweep mode control, and the delay-time 
control. In addition, the probe-coding ring Is read to 
determine true Volts per Division. The 1 K/4K and STORE/ 
NON-STORE switches select the reference voltage 
applied the A and B liming resistors in the Sweep Gener- 
ator circuitry. 
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Table 3-1 

Memory Space Allocation 



Block Designation 


Block Address <Hex) 1 


Space Allocation Purpose 


RAM SEG 


00000- IFFFF 


Two Images of M^nory Segment. 


RAM Primafy 


00000-07FFF 


8'bit display RAM -waveforms, interrupt vectors, 
miscellaneous. 




08000-OFFFF , 


8 bits of display RAM for waveform attributes (LSB). 




1 0000-1 FFFF ' 


RAM Images. 


lO SEG 


20000-3FFFF 


Four images of Memory Segment 1\fH. 




20000-2007F 


Diagnostics 7-Seg Display U9118. 




20080-^FF 


Display Chip Next Rame U9208. 




20100-2017F 


Display Chip Interrupt reset U9208. 




201 80-201 FF 


Acquisition Status U3401 . 




20200-2027F 


Acquisition Mode U4119. 




20280-202FF 


Acquisition Mode 2 U4120. 




20300-20303 


Front Panel Swtch Matrix Rows 0-3. 




20304 


Instrument Status port 0 U6102. 




10305 ' 


Instrument Status port 1 U6103. 




20306 


A to D Mux Control U6104. 




20307 


Front Panel A/D data U6105. 




20308-2037F 


1rr>age of Above. 


COM 10 SEG ^ 


40(X)0-4FFFF 


Corrvn I/O Segment. 




4067C (10-2 A7.8) 


Option Status Latch fm). 




406BC (10-2 A6.8) 


Option Parameters Latch (in). 




406F0(IO-2A3,8) 


Option UART/GPIB chips (I/O). 




406F1 (10-2 A3, 8) 


Option UART/GPIB chips (I/O). 




406F2 (10-2 A3.8) 


Option UART/GPIB Chips (I/O). 




406F3 (10-2 A3.8) 


Option UART/GPIB chips (I/O). 




406F4 (10-2 A3.8) 


Option UART/GPIB chips (I/O). 




406F5 (10-2 A3, 8) 


Option UART/GPIB chips (I/O). 




406F6 (10-2 A3.8) 


Option UART/GPIB chips 0/0). 




406F7 (10-2 A3, 8) 


(Option UART/GPIB chips O/O). 




406F8 (10-2 A2,8} 


Option Interrupt Mask Latch (out). 


COMM SEG 


50000-5FFF 


Reserved. 


NV SEGMENT 


60000-6FFFF 






60000-677FF 


26 Extended Nonvolatile Waveforms. 




67800-67FFF 


Option ram. 




68000-697FF 


System Stack. 




69800-69FFF 


Non Volatile Settings. 




6AOOO-6BFFF 


NV Back up of standard References. 




! 6C000-6FFFF 


Rasterizer memory for Plot. 
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Table 3-1 (cont) 



ACQ sec 


70000-7FFFF 




Memory 


70000-73FFF 


Two images of CHI Acquisition Memory Acquisition RAM 
U3410 and U341 1 . U3412. and U3413. 




74000-77FFF 


Two images or CH2 Acquisition Memory Acquisition RAM 
U3418 and U3419, U3422, and U3423. 


Control 


78000-7801 F 


Acquisition Control CHI U4000. 




78020-7BFFF 


Multiple Images CHI Acq Control. 




7COOO-7C01F 

1 


Acquisition Control CH2 U4000. 




7C020-7FFFF 


Multiple Images CH2 Acq Control. 


ROM SEGMENT , 


COOOO-FFFFF 




ROM Main Image 


COOOO-DFFFF 


System ROMO-U9121. 




EOOOO-FFFFF 


System ROM1-U9120. 



STATUS ADC AND BUS INTERFACE 

The system data bus and associated control signals are 
sent to the Status ADC and Interface circuitry (Diagram 
18). 



BUS INTERFACE 

Input ports U61 02 and U6103 transfer logic signals repre- 
senting instrument status, U61 03 operates as a port for 
eight of the status lines and U6102 has 7 status inputs. 
During part of the status scanning cycle, the Micro- 
processor reads these status lines Uvough U6102 or 
U6103. Multiplexer selection register U6104 drives 
U6106 and U6106, w^ich select the analog status 
signals to be measured. U6111 provides the address 
selection logic for U6102, U6t03, U6104, and U6105. 



STATUS A/D 

A/D converter U6105 allows measurement of analog 
status signals. After eadi conversion it produces an 
Interrupt FPINTR(L) signal. This signal produces a pro- 
cessor intenrupt to indicate completion of its task. Buffer 
amplifier U6107A drives the Input resistance of U6t05 
while maintaining fairly high load Impedance for U6106 
and U6108. Differential amplifiers U6107B and U6107C 
converts the differential vertical position signals to 
single-ended voltage levels within the range of the 
measuring system. 



STORAGE ACQUISITION 

The Storage Acquisition system, diown on Diagram 14 
conditions the input signals for analog-to-dlgital con- 
version. The circuitry consists of signal conditioning 
circuits and A/D conversion modules. 

input Signal Conditioning 

The signals for the two inputs channels of the storage 
acquisition system are supplied from the vertical pre- 
amplifier circuitry. The differential signals are routed to 
the instrument storage system via two-four wire ribbon 
cables. The two sets of input signals are applied to the 
bases of two input differential transistor amplifiers. The 
differential sisals of CHI + and CHI-are applied to the 
bases of transistors Q2210 and Q2211 and the differ- 
ential signals CH2 -k and CH2- are applied to the bases 
of transistors 02202 and Q2204. Impedance matching 
between the input cables and transistor amplifiers is pro- 
vided by resistors R2249 ar»d R2250 for Charviet 1 , and 
R2219 and R2220for Channel 2. The DC biasing voltage 
level at the bases of the Input amplifiers Is set by R2248 
and R221 7 for Channels 1 and 2, respectively. 

The two amplifier circuits consist of differential pairs of 
cascode connected PNP transistors. The common emit- 
ter connected transistors 0221 0 and Q2211, with the 
common base transistors 02224 and 02225. form the 
cascode configuration of Channel 1 . The common emit- 
ter transistors 02202 and Q2204, along with the common 
base connected transistors Q2220 and 02221 , form the 
Channel 2 cascode configuration. The Channel 2 ampli- 
fier also provides the signal switching of Channel 2 to the 
Channel 1 analog-to-digital module for signal addition 
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of Channel 1 and Channel 2. The signal switching is per- 
formed by applying the add mode logic levels to the 
base biasing resistors pairs R2263-R2264 of Charvtel 2 
and R2266-R226S Of the add circuit. The applied add 
mode logic signals select either the common base tran- 
sistors Q2220 and Q2221 of Channel 2 or Q2222 and 
of the add circuit. The transistor pair selection Is 
done by turning one pair on and the other pair off, etfec- 
tlvely routing the signal to either the Channel 1 or Chart- 
nel 2 analog-to-digital module. 

The emitter circuits of the differential amplifiers contain 
the current source bias resistors, gain setting resistors 
and high frequency compensation resistors and capaci- 
tors. The emitter-collector currents of the cascode tran- 
sistor pairs are set by resistors R2246 and R2247 for 
Channel 1 , and resistors R2215and R2216for Channel 2. 
The gain of the transistor arrtplifiers is set by resistors 
R2242, R2300 and RT2202 for Channel 1, and R2211, 
R2299, and RT2201 for Channel 2. RT2202 and RT2201 
are temperature dependent thermistors, used to provide 
temperature compensated gain over the specified oper- 
ating temperature range of the instrument. High fre- 
quency compensation for Channel 1 is provided by the 
RC networks of R2344-C2206 and R22fl8-C2207, and 
capacitor C2295. The HF compensation components of 
Channel 2 consists of R2213-C2203 and R2297-C2202 
and C2296. 

The collector circuits of the cascode common base trarv- 
slstors of Channel 1 , channel-2 and ADO network pro- 
vide gain control, DC bias level shitting and additional 
trequency compensation. Resistors R2280 and R2283 
combine with the level shifting resistors and the analog- 
to-dlgltal termination resistors to provide gain control for 
Channel 1 . Resistor pairs R2270-R2273 and R2275- 
R2278 provide gain control for Channel 2 and the add 
channel, respectively. The capacitors C2273, C2272, 
and C2271 are used to provide a dominate pole in the 
response of each network to control the bandwidth and 
noise. 

Calibration of the storage acquisition section is 
performed by the adjustment of DC offset, gain and 
frequency response of each amplifier network. The DC 
offset bias levels of Channels 1 and 2 are adjusted with 
potentiometers R2245 and R2214 respectively. These 
potentiometers control the balance of current supplied to 
each side of the differential pairs. The gain control 
adjustment lor Channel 1 Is provided by R2283 which 
combines with other resistances in the collector circuit to 
set the total resistance and gain. Potentiometers R2273 
and R2278 provide gain control for Channel 2 and add 
channel, respectively. The hi^ frequency compen- 
sation adjustments are provided by R2298 and C2207for 



Channel 1 and R2297 and C22C^ for Channel 2. These 
adjustments are used to set the step response and 
bandwidth of each chartnel. 

Analog-to-Digital Conversion 

The Analog-to-Digitai Conversion modules, U2200 and 
U2201, each contain Sample-and-Hold (S/H) and 
Analog-to-Digital (A/D) Converter circuits. Along with 
the integrated circuits are input and output termination 
resistors, and power supply decoupling resistors and 
capacitors. 

The U2200 and U2201 S/M circuits sample and amplify 
the Input signal, and hold a dc level representing the 
sampled irput for processing by the A/D Converter cir- 
cuits. The A/D Converter circuit acquires the dc level 
from frie S/H circuit and converts it to an 8-bit binary 
number representing the Input level. The 8-fait binary out- 
puts, pins 16,17, 19. 20, 22. 23, 26 and 27, are supplied 
to the digital acquisition system at ECLS/H circuits, pins 
2-3 and 46-47 of U2200 and U2201 , which can be used 
individually or together to add the two input signals. The 
Channel 1 , module, U2201 . uses together to add the two 
Input signal. The Channel 1 module U2201, uses both 
sets of inputs so Charviel 1 and Channel 2 signals can be 
added together and processed by the Channel 1 A/D 
Converter circuit. 

The S/H and A/D conversion processes cycle at a 
lOO-MHz clock rate. The S/H differential clock lines, 
pins 35 and 36, and A/D differential clock lines, pins 1 3 
and 14, are designed for ECL compatible logic levels. 
The S/H clock phase leads frie Converter clock 
phase by a portion of a clock cycle so the sampled input 
level will be settled at the output of the S/H circuit when 
the A/D conversion process is performed. The 8-bit 
binary outputs are also at ECL compatible logic levels 
and are clocked to the digital memory system ai a 
100-MHz data rate. Two voltage regulators are used to 
provide the A/D Conversion module with a -2V reference 
level for the A/0 Integrated circuit, pins 6 and 7, and 
another -2V supply for logic levels, pin 29. The voltage 
regulators consist of an operational amplifier regulator 
and drive trans Istor, U2202A and 02200 tor the -2V logic 
supply and U2202B and Q2201 for the -2V A/D reference 
supply. 



DIGITAL TIME BASE 

An accurate frequency source for synchronizing the 
Microprocessor with the other digital devices on the bus 
is provided by the Digital Time Base on Diagram 17. 
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Clock Generator 

Accurate clock signals are needed to transfer the data 
and to control the timing of each operation. The main 
ciocking signals are produced Ciy an oscillator and clock 
generator circuit. A 100 MHz signal is produced by 
crystal oscillator Y4100- The 100 MHz signal clocks all 
the flip-flops in the Clock Generator, setting the clock 
edge timing of all the other clocks. 

The prescaler U4100A divides the 100 MHz input clock 
appropriately in conjunction with U4101 , and U4102 to 
provide a 1 3.4MMz clock to the Microprocessor circuitry. 

The 100 MHz outputs cloc^ the acquisition system. 
Appropriate phasing is used to provide clocks to the 
Analog-to-Digital Conversion modules, and Digital 
Acquisition as ADCLK, SHCLK, and MCLK differential 
signals. In order to adjust timing vatlations of digital 
acquisition chips, DL4100 and the associated jumper 
J4101 are provided. These will not noimally require 
adjustment outside of the factory. 

Time Base Mode Registers 

The Microprocessor controls the Digital Time Base via 
the Time Base Mode Registers, U4119 and U4120. 
These registers are used to set the appropriate trigger 
sources, or calibration sources, depending on the time 
base mode. 

Clock Delay Timer 

The circuitry forming the Clock Delay Timer is used only 
during equivalent-time sampling {O.S jxs/divto 0.05 
div). The pKjrpose of the timer is to determine the time 
interval between the trigger event and the next lislng 
edge of the SHCLK signal. The Microprocessor must 
know the information to place the data samples into the 
correct locations in Display Memory. Since the trigger is 
asynchronous to the clock, no fixed timing relationship 
exist between the trigger and the data samples taken as 
a result of the trigger. Therefore the retation^ip must be 
determined for each trigger in equivalent-time sampling. 

The timer is formed by a dual-slope capacitor charging 
circuit. A fast- charging current source composed of 
Q4203 and Q4204 charges capacitor C4201 when FET 
Q4207 is turned off. remo\^ng its shunting effect (short) 
from the capacitor, if a STORE mode trigger is enabled 
(by prefull generated from the Digital Acquisition IC), 
Q4207 is held off to allow C4201 to charge, The fast- 
charging current source through 04204 Is then shut off by 
the second rising edge of the SHCLK rate signal putting 



a LO onto the Q output of flip-flop U4226B. The LO turns 
04203 on and shuts off the fast-charging current source, 
04204. 

A slow-charging current source (Q420S and associated 
resistors) then begins discharging C4201 towards the 
-S-SVsL^ipiy through Q420S and R4212. This discharge 
path has a long time constant so that the discharge time 
is much longer than the capacitor's charge time. The 
voltage on C4201 Is applied to the inverting input of com- 
parator U422g. A comparison voltage with a threshold of 
about 0.6 V is on the noninverting input of the com- 
parator. 

When the capacitor's voltage drops to the compailson 
voltage, the output of tiie comparsrtor goes HI. That HI is 
sent to the digital acquisition system, where a counter 
measures the total time to cycle the ramp. 

In order for the Microprocessor to place the data 
samples into the correct display locations, the Micro- 
processor needs to know the maximum and minimum 
counts produced by the Clock Delay Timer. A calibration 
routine is activated when the SEC/DIV switch is 
changed. The calibration routine determines the maxi- 
mum and minimum counts and calculates the calibration 
constant used by the equivalent-time sampling firmware 
using appropriate selections on U4104 and U4227. 

The calibration routine initialed by the Microprocessor 
writes a byte to U4119 pin 11 sna MODE(L) signal line. 
U4119 Pin 13 CALTlMeR{L) goes low enabling 100 MHz 
clock to pass through multiplexer U4227 and clock 
U4228A, producing a trigger. Wh^ a test bit at U41 19 pin 
1 5 is low, the trigger passes through both U4228A and B , 
inserting a one clock period delay in the path generating 
SWTRIQ, the synchronized trigger. The corresponding 
value of the clock interpolator counter in the Digital 
Acquisition IC corresponds to the maximum count possi- 
ble during an acquisition. The processor than sets me 
test bit low and initiates anoth^ acquisition. This cause 
U4228B to be held set. and the delay in the STBTRIG 
path is reduced by one dock period. The micro- 
processor interprets the value of the clock Interpolator 
counter as the minimum count. After the calibration 
cycle, the normal acquisitions are processed using the 
maximum count and minimum count values to calculate 
the address offset of the acquisition samples. 

DIGITAL DISPLAY 

A custom LSI integrated circuit (Diagram 1 6) controls the 
stored waveform and readout displays. Two 32K x 8-bit 
static random-access memories (RAM), U9231 and 
U9232, make up the Display Memory. U9231 provides 
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32K X waveform data, and U9232 holds the 32K x 

8-blt waveform-attribute data. Waveform data rrray be 
stored in the RAM from data on the Microprocessor bus 
or data may be read from the RAM and transferred to a 
Communication Option. For waveform displays, data Is 
read from the RAM (display memory) by the display con> 
toller. The display controller then processes the data, 
and then cfrives the V&riical Horizontal (X)dlgital- 

to-analog converters (DAC) where the data is converted 
to analog voltages used to drive the X- and Y-Axis 
vector generators. 



Data Transceivers 

Communication between the Microprocessor and the 
display memory Is via two bus transceivers, US206 and 
U9207. Waveform data from the Acquisition Memory is 
transferred to the display memory where the data is 
always available to the Display Controller forrefreshirrg 
the display. The data transceivers are cabled by logic 
gating in U921 1 that decodes the A14 and A15 signals 
from the Microprocessor and the PROC_EN(L) signal 
from the Display Controller to determine wTren a transfer 
Is possible. The direction of transfer is controlled by the 
BWE(L) and BRD(L) signals from the Microprocessor via 
U9115. The BWE(L) and BRD(L) signals also enable 
U921 1 to allow either a read from memory (for outputting 
data) or a write to memory (for transferring In the data 
from the Acquisition Merrrory). Bus trar^ceiver U9206 is 
enabi ed for data transfers to U9321 ; transceiver U9^7 is 
enabled for data transfers to U9232. 



Address Decoder 

To access a byte in RAM, the lower 8 bits of the address 
followed by the upper 6 bits of the address is applied. 
The tower and upper memory addresses are written 
together as one address word from the Microprocessor. 
Ad(fress multiplexers U9204 and U9205 are switched by 
the ROW/COL(l4 signal from the Display Controller to 
select either the lower row address or the upper column 
address from the Microprocessor address bus. The 
Display Controller RAS(L) and CAS(L) signals (inverted 
by U91 16E and F) enable the address latches U9202and 
U9203, to latch the selected row artd colLxnn addresses. 
The Display Controller has direct access to addresses In 
the RAM using tfie RA bus. The row address isapplied on 
RA0-RA7, then the column address Is applied on 
RA1-RA6 and RAM. 



RAM 

Two 32^ by 8-bit memories make up the display RAM. 
file 8-bit waveform bytes are stored in U9231. The 
remaining RAM, U9232, stores attribute bits that are 
used to define the waveform point Intensity and mark the 
end of the record. The data stored In the Display Memory 
is either readout characters or waveforms. The micro- 
processor also uses the display memory for operational 
data storage. In either case a 9-byte field-attribute 
preamble is read first. The preamble defines the data 
type and sets up the display attributes. Readout infor- 
mation is displayed using short vector X-Y displays 
positioned to specified field locations. 

Display Controller 

TT>e Display Controller, U9208, runs the display system 
for the STORE waveform and STORE and NON-STORE 
readout displays, tt takes control of the RAM to read the 
waveform or readout data. Besides the waveform data, 
the Display Controller rur\s the Store Z-Axis, selects the 
type of display (vector, dots, or X-Y plotter output), and 
drives the horizontal and vertical channel switches. 

Whm reading data out of the RAM, the Display Control- 
ler has direct access to the memory address bus (RA). 
RAM row and column addresses to be read from are 
sequenced through in order. 

When the Display Control!^ has completed a display 
frame, it signals the Micrr^rocessor (using the 
DISPINTR(L) signal from U9208 pin 6) friat the last field is 
finished and waits for the next frame request. After the 
interrupt is received , the Mi croprocessor can request the 
next frame (FRAME(L)), then the Display Controller 
resumes control of the RAM for the next frame of data. 
When RAMSEG(L) to U9208 pin 3 is HI. the Display Con- 
troller is in the middle of a display cycle and the Micro- 
processor Is denied access to the display RAM. The 
Microprocessor can request access to the Display RAM 
using the RAMSEG(L) signal line to either write in new 
waveform data or read out data for the Communication 
Option. The Display Controller allows the Micro- 
processor to access the display RAM by setting the 
PROC,EN(L) (U9208 pin 5) signal line LO. A LO 
PROC_EN(l^ signal enables the circuitry that allows the 
BWE(L), BRD(L). A14, and A15 signals, from the Micro- 
processor. to control the display RAM. Even though the 
memory addresses are under control of the Micro- 
processor, the inverted RAS and CAS signals are gen- 
erated by the Display Controller. 
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YDAC and XDAC 

Data from Display Controller U9208 is applied to X- and 
Y-axis DACe U9210 and U9220. These DACs arebiased 
to provide output currents (approximately 0 to 2 mA) 
proportional to the digital data. Pot^iometers R9214 
and R9224 aligns the storage signals on the crt. The DAC 
currents along wth various control signals are applied to 
the Vector Generator. 



VECTOR GENERATOR 



Vector Generators 

vector Generator circuitry is shovm on Diagram 19. 
U6303 and U6304 convert the DAC currents into bipolar 
voltages (approximately -2.5 V to +2.5 V) which are 
applied to sample and hold circuits U6305 and U6306. 
Outputs of the sample and hold circuits are applied to 
integrator stages U6307 arxl U6308 through electronic 
switches in U6301 A and C. The integrator ou4>ut signals 
are continuously fed back to ^ sample and hold inputs, 
causing these input voltages to be equal to the differ' 
ence between the drive Inputs and the integrator outputs. 
When the vector sample (VECT_SMPL(L) control line 
(\na U6315A and B) is actuated, the outputs of the sam- 
ple ar>d hold circuits store these difference signals. 
Since the integrator output slopes are proportional to 
these signals, the net result is to effectively corvtect Ute 
dots which are equivalent to the digital data values. 

These circuits also have a dot mode availc^le so that the 
integrator outputs are stepped (dots) rather than con- 
tinuous (vectors). When the VECT/DOT(L) signal is LO, 
U6301 A and C switch the integrator inputs directly to the 
difference signals while also disconnecting the inte> 
gration capacitors C631S and C6314. The feedback 
loops are thus closed continuously, resulting in normal 
amplifier action. 

Although Vertical and Horizontal vector generators 
operate the same, there are some differences between 
the circuits and between their signal characteristics. Tb 
end up with the proper signal polarities at the crt, current 
on the X VECT line from X DAC circuit (Horizontal) is from 
2 mA to 0 mA, while the current on the Y VECT line from Y 
DAC circuit (\^ical) Isfrom 0 mA to 2 mA. Also, the verti- 
cal integrator output is -2 V to + 2 V while the horizontal 
Integrator output is -2.5 V to + 2.5 V. The reduced vertical 
dynamic range allows proper Interface to the main 
deflection system. Since the vertical signal eventually 
passes through the vertical delay line before reaching 
the crt. it Is necessary to delay the horizontal signal as 



well. This is cfcxie In the vector mode by slightly delaying 
the vector sample signal applied to U6306via R6320and 
C6312 at pin4 of U6315B. In the dot mode Vie crt beam is 
blanked during the tansitions so the dots are only 
displayed after the signals have arrived and settled. 

INPUT AMPLIRER. The Y-axis (vertical} current from 
the D/A Converter goes to Vie inverting input of 
operational amplifier U6303. The amplifier is biased to 
produce a bipolar output voltage, from -2.5 Vto + 2.5 V. 
that is proportional to the input current. Negative feed- 
back from the parallel corrVsInatlon of R6303 and C631 1 
stabilizes the amplifier. 

Biasing of the non-inverting irput of both the X-axis and 
the Y-aids amplifiers is identical and si^iplied by a resis- 
tive dividerformed by R6304 and R6305 between ground 
and the +5Vreference. Both resistors are equal value to 
produce a bias voltage of +2.5 V. Resistor R6308 pro- 
vides a summing rxide for the in^MJt vector current and 
the feedback current and develr^s the voltage on the 
Inverting input of U6303. Full current range of the vector 
signal is from 0 to 2 mA. With no vector current in. the 
feedback current supplies the full currem through R6308, 
and the output voltage of U6303 goes to -2.5 V. At maxi- 
mixn vector curr^ input, the sum of the current through 
R3608 must remain Vie same as with no vector current; 
Vierefore, thefeectt^adr current is reduced by Vie amount 
of the vector current, and the output voltage goes to 
+2.5V. 

SAMPLE-ANO-HOLD. The voltage output of U6303 is 
applied via R6309 to sample-and-hokl circuit U6305. 
Sample-and-Hold (S/H) switching is controlled by the 
VECT_SMPL(L) signal from Vie Display Controller 
applied to U6305 pin 1 4 via U63 1 5A. That signal in turn Is 
controlled by the PLT_EN(L) signal (U6301 B pin 9) that 
switches section B of multiplexer U6301- When dis- 
playing storage waveforms and readout characters, the 
PLT_EN(q signal is not active, and Vie VECT__SMPL(L) 
signal is switched to control the S/H circuit. For pro- 
ducing X-Y Plots, U6301C is activated, and the 
VECT_SMPL(L) signal drives the X-Y Plotter Pen-Down 
circuit (shown on Diagram 21). 

SAMPLE INTEGRATOR. During digital Storage 
waveform displays, the S/H circuit and the Y-Integratlng 
circuit formed by U6307 and associated components 
produce either vectors or dots. When U5301 0 connects 
pin 13 to pin 14, U6307 integrates each step output of Vie 
S/H circuit into a ^ooth ramp signal. This integrated 
sigridi is the vertical deflection signal (still single- 
ended) that connects the data points of the stored 
waveform display. When the user selects elVier dot dis- 
plays or X-Y Mode, multiplexer U6301 C connects pin 12 
to pin 14. The longtime constant integrating function of 
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U63CS is switched out, and U6307 acts as an amplifier 
only for the voltage being held by the S/H circuit, causing 
the ctt display to be dots. For readout characterdisplays 
both during STORE and NONSTORE modes, the S/H 
and Integrator work only in the vector mode because 
readout characters are vector displays. 

The integrator output is subtracted from the input voltage 
at all times. When VECT_SMPL(L) goes LO, the dif- 
ference value Is sarrtpled and held by S/H U6305. The 
held voltage value sate the slope of the Integrator and 
effectively connects the dots since the slope of the out- 
put vector is proportional to the difference between the 
input voitage arxl the output voltage of the integrator. 

Diode damps CR6301 , CR6303, CR6305, and CR6307 
prevent voltage transients that could cause U6301C 
latch up. 

Vector Amplifiers 

The Integrator outputs are applied to vector amplifiers 
U6401 ar>d U6402, which are differential voltage-to- 
current converters. Their outputs are differential currents 
which are sent to the main deflection multiplex circuitry 
via J6100. Vertical positioning information is processed 
by display controller U9208 on diagram 16, but 
horizontal position information is not. Therefore, the 
horizontal position voltage is applied to U6402D to affect 
horizontal position control of stored waveforms. At times 
when readout characters are being dravm, this position 
signal Is sriunted by transistor U6403A to reduce the 
positioning effect on the characters. This action is 
controlled by the HPOS_DIS(L) signal from the display 
controller. 

Plot Drive 

When plot mode is on. the display controller activates 
the PLT_EN(L) signal, causing U6301B to apply the 
VECT_SMPt^L) Signal to the PEN_DN(L) line via U6404A 
and U6402E, and the display controller internal modes 
change so that VECT_SMPL(L) provides the pen down 
control function. The PB4_DN(L) signal is sent via J61 00 
to the Z-ax(s section and to the X-Y board or installed 
communication option board. When U6301B activates 
plot mode, U63i 5A and B pull the sample control lines of 
U6305 and U6306 HI putting them in tracking rrrode. This 
closes the vector generator feedback loops regardless 
of vector/dot nrrode selection. The PLT_EN(L) signal also 
turns on operational transconductance amplifiers 
U6404A, B, and C via transistor U6403E. Normally, their 
outputs are off, and the plotter signals are zero (held at 
ground by R6433, R6434). In plot mode, the X_PLOT, 



Y_PLOT, and PEN_ON(L) tinestumon and act as voltage 
followers tor the vector signals. The Y amplifier input is 
connected ahead of the Y vector generator to preserve 
the +2.5 V range and correct polarity. The X_PLOT and 
Y_PLOT signals are sent via J61 00 to the X-Y board or 
installed communication option board. 

Readout Off Detector 

To detect when the STORE/READOUT INTENSITY knob 
Is at its counter clockwise end. U6405A (Diagram 19) 
monitors the readout (RO) voitage from J6100. Since RO 
voltage Is normally negative, but goes slightly positive at 
the end of Its rotation, U6405A output will go positive, 
turning on transistor U6403B, causing foe NORO line to 
be LO. This signal is sent to the Instrument Status Port 
(Diagram 18) as status information. 

Signal Conditioning 

The signals ARESi , ARES2, B_RES, and B_CAPS on 
J6100 from the Sweep Interface board are encoded 
analog currents which contain most of the Information 
about foe positions of foe A and B Timing switches. 
Since the sum of foe possible cfoanges in these ciarents 
is larger foan U6302 (5VREFB) can accommodate, 
U6405B (Diagram 20) is used to buffer foe 5V reference 
to supply foe termination resistors (Diagram 18). As 
these currents change, the resulting voltages are 
measured by the Status ADC and Bus Interface so that 
the Microprocessor can determine foe state of foe timing 
Switch. 

+ 5 VOLT REFERENCE. The 5 Vbit Reference (5VREFC) 
Is generated by U6302. It is used by foe vector generator 
circuits, status A/D circuit, display DAC circuit, and 
acquisition system. Associated with each of these 
circuits is a local pull-up resistor from the 4- 8-6VA sup- 
ply to foe 5VREFC line to supply nominal load current so 
that U6302 does not have to supply foe total load current. 
This also greatly reduces the reference line current which 
could cause excessive voltage drops at the far ends of 
its travel. 



DIGITAL ACQUISITION AND MEMORY 

Diagram 15 shows foe Digital Acquisition and Memory 
system. The functior^al blocks are the Digital Acquisition 
IC, the Acquisition Memory, Microprocessor Access, 
and External Clock Divider. 

The Digital Acquisition IC, U4000, is a CMOS VLSI circuit 
containing acquisition data processors for two input 
channels, acquisition address counter, trigger position 
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countere. equivalent time interpolator counter, post trig- 
ger address counter, acquisition control state machines, 
mode registers, and microprocessor interface. All oper- 
ations within the tC are synchronized to the 100 MHz 
ditferenllal clock inputs MCLK and MCLK(L). U4000 is 
initialized on power up when RESET (pin 121) is driven 
high. 

Data irom the A/0 converter modules is continuously 
applied to the Digital Acquisition IC on the AAD and ABD 
buses. The acquisition data is clocked into the input 
registers on U4000 at the clock rate of the MCLK signal 
line. The acquisition data is demultiplexed within U4000 
and written into the Acquisition Memory iCs at a rate 
determined by the A or 5 SEC/DIV switch setting. The 
maximum acquisition memory write cycle rate is 25 MHz. 

For A or B SEC/DIV settings of 50 ms to .05 ns, record 
acquisition mode Is used. To initiate a record mode 
acquisition, the microprocessor writes into the U4000 
control registers via the data bus transceiver U4001, 
address bus A(0..17), and control lines ACQSEG(L) and 
BWE(L). At the beginning of the acquisition cycle, pre- 
trigger data is ^ansferred through U4000 to the Acqui- 
sition Memory. Data from both channels is written simul- 
taneously into the Acquisition Memory using the AM1D 
and AM2D buses. The acquisition data is stored as con- 
secutive samples in SAMPLE or AVERAGE acx^uisition 
mode or as min/max pairs in PEAKDET or ACCPEAK 
acquisition mode. The acquisition address is applied to 
the acquisition memory over the AMA bus. 

Data on the AMID and AM2D buses is latched in the 
acquisition memory when the AMWE strobe goes low. 
When the pre-trigger portion of the record is complete, 
EPTHO(L) goes low, enabling the trigger circuit. When a 
trigger is accepted, SYNTRIG "goes high and the acqui- 
sition continues until the post-trigger data record is com- 
plete, then ACQfhrTR(L) goes low, generating an 
interrupt to the microprocessor. After processing the 
Interrupt, the microprocessor reads the acquisition 
memory by outputting an address on A{0..17), and 
driving ACQSEG(L) and BRD(L) low. Address lines 
A(2.. 12) are buffered by U3400 and U3401 A which drives 
the Acquisition Memory address lines during a mlao- 
processor access cycle. The Digital Acquisition iC 
drives UPADBEN low enabling the Acquisition Memory 
to drive the AMID and AM2D data buses. The memory 
byte selected by A(0..2) is routed through U4000 and is 
read by the microprocessor on the D(0..7) data bus. 

For A SEC/DIV settings from 5 sec to 0.1 sec, SCAN or 
ROLL acquisition mode may be menu selected. An inter- 
rupt to the microprocessor occurs each time a word (8 



bytes) is written into the Acquisition Memory. In SQL 
SWP or NORM trigger mode, an interrupt Is also gen- 
erated at the end ot the acquisition record. 

For A or 8 SEC/DIV settings from 0.5 ns to 0.05 ws, 
REPETITIVE storage mode is used. The Time Base 
Interpolator Counter in the Digital Acquisition chip 
counts MCLK cycles beginning with the rising edge of 
SYNTRIG and ending with the rising edge of TBICSTP. 
The count value is used as an address offset to correctly 
position the acquisition record in display memory. 

The external clock divider routes the external clock sig- 
nal directly to the Digital Acquisition chip in SAMPLE or 
AVERAGE acquisition mode ordividesthe external clock 
by 2 in PEAKDET and ACCPEAK modes. This selection 
is controlled by the EXTSMP signal. 

U3401B is a status input port to the microprocessor. 
When ACQSTAT(L) is low the microprocessor reads the 
state of T0K(L), and the configuration jumpers W3400, 
W3401,and W3402. 



POWER INPUT, PREREGULATOR AND 
INVERTER 

The Power Supply (see Diagram 8 and Diagram 9) 
changes the ac power-fine voltage Into the voltages 
needed for instrument operation. It consists of the Power 
Input. Preregulator, and Inverter circuits (which drive the 
pnmary of the power transformer) and secondary circuits 
(whi<^ produce the necessary supply voltages for the 
instrument). Refer to Figtxe 3-8 for a block diagram of 
the Power Supply. 

Power Input 

The Power Input circuit changes the ac power-line volt- 
age to filtered dc for use by the Preregulator. 

POWER switch S901 connects the ac power line through 
fuse F9001 to bridge rectifier CR901. The full-wave 
bridge rectifies the source voltage, and the output is 
nitered by C906. Input &jrge current at instrument 
power-on Is limited by thermistors RT901 and RT906. 
The thermistors' resistances are moderately high when 
the power is first turned on, but deaease as the input cur- 
rent warms the device.ihe instrument is protected from 
large voltage transients by suppressor VR901. Con- 
ducted interference originating within the power supply 
is attenuated by common-mode transformer T901, 
differential-mode transformer T903, line filter FL9001. 
and capacitors C900, C902, and C903. 
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Figure 3-8. Power Supply block (flagram. 
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Preregulator 

The Preregulatar provides a regulated dc output voltage 
for use by the Inverter circuitry. 

When the Instrument Is turned on, the voltage de^^loped 
across C906 charges C92S through R926. When the 
voltage across C925 has risen to a level high enough tiiat 
Pulse-Width Modulator U930 can reliably drive 09070, 
U930 receives operating supply voltage through 0930- 
This voltage level is set by zener diode VR925 in the 
emitter of 0928 and by the voltage divider formed by 
R925 and R927. The zener diode keeps 0928 biased off 
until the base voltage reaches approximately 6.9 V. At 
that point, Q928 is biased into conduction, and the 
resulting collector current causes a voltage drop across 
R929 that biases on 0930. The positive feedback 
through R930 reinforces tfie tum-on of 0928. which 
quickly drives both 0928 and 0930 into saturation. Once 
0930 is on. the Pulse-Widtii Modulator begins to 
function. 



Pulse-Width Modulator U930 controls the outputvoltage 
of the Preregulator by regulating the duty cycle of the 
pulse going to the gate of 09070. The modulator has an 
oscillator that operates at a frequency set by R919 and 
C919 (approximately 60 kHz). A sawtooth voltage 
produced at pin 5 of U930 is compared internally vrith the 
output voltage produced by the two internal error ampli- 
fiers, Whenever the sawtoofti voltage is greater than the 
error amplifier outputvoltage, Q9070 is biased onto sup- 
ply Current to the remaining portions of the switching 
circuitry and charge C940. The tsvo error amplifiers main- 
tain a constant output voltage and monitor the output 
current of the Preregulator. One input of each amplifier is 
connected through a divider network to the IC internal 
+ 5 V reference. The output voltage of the Preregulator is 
monitored by the voltage divider at pin 2. The voltage 
drop across R907, produced by the Preregulator output 
current, is applied to the internal current-limit amplifier at 
pin 16. 

When the instrument is first turned on, the current-limit 
amplifier controls the conduction time of Q9070, While 
Q9070 Is conducting, the output current Increases until a 
voltage large enough to permit the current-limit circuitry 
to function is developed aaoss R907. The currerrt-limit 
amplifler then holds the output current below the limiting 
thresh old of approximately i A. When the voltage 
across C940 reaches approximately 43 V, the internal 
voltage amplifier starts controlling the duty cycle of 
Q9070, and the Preregulator will not limit current unless 
there is excessive current demand. 



With 09070 off, C907 charges to the output voltage of the 
Power li^HJt circuit. When 09070 turns on, current 
through the PET comes from the winding connected to 
pins 1 and 2 of 1^06 and from C907. Current to C907 Is 
supplied by the winding connected to pins 4 and 5 of 
T906. When U930 shuts off 09070, the collapsing mag- 
netic field raises the voltage at the anode of CR907.ThIs 
diode ?ien becomes forward biased and passes the cur- 
rents supplied by 0907 and the winding connected to 
pins 4 and 5 of T906. For this part of the cycle, current to 
C907 is supplied by the winding connected to pins 1 and 
2 ofT906. This process continues for each period of the 
oscillator, and the duty cycle controlling the conduction 
period of Q9070 is altered as necessary to maintain 43 V 
across C940. During each oscillator period. 0908 Is 
used to discharge the gate-drain capacitance of 09070. 
At the shutoff point, Pin 10 of U930 goes LO to reverse 
bias CR908 and turn on 0908 to switch off the FET. 

Once the supply is running, power to U930 is supplied 
from the winding connected to pins 6 and 7 of T906. 
Diode CR920 half-wave rectifies the voltage across pins 
6 and 7 to keep fIRer capacRor C925 charged and to 
maintain supply voltage to U930 through 0930. 

Instrument protection from excessive ou^ut voltage Is 
supplied by silicon-controlled rectifier 0935. Shouldthe 
Preregulator output voitage exceed 51 V, zener diode 
VR935 conducts, causing 0935 to also conduct. The 
Preregulator output current is then shunted through 
0935, and the output voRage quickly drops to zero. With 
the 43 V rail clamped to 0 V, U930 senses an overcurrent 
condition and shuts down the drive to 09070. the 
Preregulator shuts down , and 0935 becomes reset. The 
supply Rien attempts to power up, but it will shut down 
again if the overvoltage condition reoccurs. This 
sequence continues until the overvoltage condition Is 
corrected. A thermal shutdown circuit is included to pro- 
tect the instrument from damage In case of fan failure or 
air flow restriction at high ambient temperatures. Over- 
heating causes thermal switch S950 to close, stealing 
drive from Inverter base driver 0944, thus reducing total 
power dissipation. To reset the cIrcuH, remove the cause 
of the temperature fault. 

Inverter 

The Inverter circuit changes the dc voltage fiom the 
Preregulator to ac for use by the supplies that are con- 
nected to the secondaries of T948. 

The output of the Preregulator circuit is applied to the 
center tap of T948. Powrer-swRching transistors 0946 
and 0947 alternate conducting current from the 
Preregulator output through the primary windings of 
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T948. TTie transistor switching action is controlled by 
T944, a saturating base-drive transformer. 



When the instrument Is first turned on, one or the other of 
the swltchlrig transistors starts to conduct. As the col- 
lector voltage of the conducting transistor drops toward 
the corrvnon voltage level, a positive voltage Is Induced 
from T944 to the base of the conducting trenslstor that 
reinforces conduction. Eventually T944 saturates; and, 
as the voltage across T944 (and T948) begins to reverse, 
the conducting transistor is cut off by the drop In base 
drive. The other transistor does not start conduction until 
the voltage on the leads of T944 reverse enough to bias It 
on. The saturation time of T944 plus the transistor- 
switching time determine the frequency of Inverter 
operation (typically about 20 kHz). After the initial 
inverter start up, the switching transistors do rK)t 
saturate; they remain in the active region during 
switching. 



Diodes CR946 and CR947 serve as a negative-peak 
detector to generate a voltage for controlling the output 
of the error amplifler. Capacitor C943 charges to a 
voltage equal to the negative peak voltage at the collec- 
tors of Q946 and Q947, referenced to the Preregulator 
input voltage. This voltage level is applied to the divider 
formed by R937, R938, and R939. The error amplifier, 
formed by 0938 and Q939, is a differential aoiplifier that 
compares the reference voltage of VR943 wi^ the wiper 
voltage of potentiometer R938. The currenttfirough 0939 
sets the base drive of Q944 and, thereby, controls the 
voltage on C944. This voltage biases 0946 and 0947 to 
a level that maintains the peak-to-peak Input voltage of 
T948. The amplitude of the voltage across the trans* 
former primary winding, and thus that of the secondary 
voltages of T948, is set by adjusting 8.6V AO J potenti- 
ometer R938. 



At tum-on, 0938 Is biased off, and 0939 is biased on. All 
the current of the error amplifier then goes through 0939 
to bias on 0944. The current through 0944 controls the 
base drive for 0946 and 0947. Base current provided by 
base-drive transformer T944 charges C9^ negative 
with respect to the Inverter circuit floating ground 
(common) level. 



To safeguard against an inverter fault vmich could cause 
overvoltage at the secondaries, R949 senses the current 
drive In 0946 and 0947 and feeds back a voltage to the 
SCR crowbar. CR948, R948, and R935 level shift flie 
feedback voltage and set the trip point for SCR 0935. 



POWER SUPPLY SECONDARIES, 
Z-AXIS AND CRT 

XFMER and LV Power Supplies 

The Low-Voltage supplies, shown on Diagram 9, use 
center-tapped secondary windings ofT948 (XFMR).The 
+ 100 V supply Is rectified by CR954 and CR955 and 
filtered by C954. Diodes CR956 and CR957 rectify ac 
from taps on the 1 00 V winding , and C956 filters the out- 
put to produce +30 V dc. The full-wave diode bridge 
formed by CR960, CR961 . CR962, and CR963 produces 
the +8.6Vand-8.6Vsupplies. Filtering of the +8-6Vis 
done by C960, L960, and C962. Filtering of the -8.6 Vis 
done by 0961 , L961 , and C963. Ac voltage from^e 8.6 V 
primary is rectified by CR965 and CR967, and then 
filtered by C965 and R965 to provide the fan power 
souce. The + 5 V supply is produced by CR970, C968, 
L968. C958 and C970. The -5 V Supply is produced by 
CR980. CR981 . C964, L962, and C959. 

Unblanking Logic, Intensity, and Z-Axis AmpI 

The 2-Axis Amplifier controls the crt intensity level via 
several input-signal sources. The effect of these input 
signals is either to increase or decrease trace intensity or 
to completely blank portions of the display. The 
Nonstore Z-Axis drive signal currents, as set by the A 
and B Z-Axis switching logic and tie input current from 
the EXT Z AXIS INPUT connector (if In use), are summed 
at the emitter of common-base amplifier 0825. The total 
sets the collector current of the stage. The common- 
base amplifier provides a low-impedance termination 
for the input signals and Isolates the signal sources from 
the rest of the Z-Axis Amplifier. 

For the Nonstore Z-Axis signals, common-base tran- 
sistor Q829 passes a constant current through R832. 
This current Is divided between Q825 and Q829, with the 
portion through Q629 driving the shunt-feedback output 
amplifier formed by Q835, Q840, and Q845. Therefore, 
the bias level of Q825 controls the emitter current 
available to Q629. Feedback-resistor R641 sets the 
tran^sistance gain for changing the input current to a 
proportional output voltage. Emitter-follower Q835 isdc 
coupled to Q840, and for low-speed signals, Q845 acts 
as a current source. Fast transitions couple through 
C845. providing added current gain through Q845 forfast 
voltage swings at the output of the Amplifier. 

Store Z-Axis signals, controlled by the Display Control- 
ler piagram 16), are applied to the Z-Axis amplifier at 
the emitter of Q829. The Nonstore Z-AxIs signals are 
shunted away from Q629 by CR824, which i$ forward 
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Piaseci from the CHOP Blankir)g circuit (Diagram 2) dur- 
ing STORE mode dieplays. The overall store waveform 
and readout character intensity level is set by the 
STORAG&READOUT INTENSITY control. The level set- 
ting of that control sets the Z-Axis drive current supplied 
to the Z-Axis Amplifier by Q829 during digitally con- 
trolled displays. When the Display Controller turns off 
Q7203, Q7202, or Q7201 , the current nonnaliy shunted 
away from the emitter of Q829 is added via the forward 
biased diode connected to the emitter of the cutoff tran- 
sistor. With more current available from Q7204, more 
current flovtrs in Q829 to intensify the crt display. 

The Intensity of the Nonstore crt display in the A, B, and 
Alt Horizontal modes is set by the INTENSITY controls 
and associated circuitry. The A INTENSITY potenti- 
ometer controls the base voltage of Q804 to set the 
amount of emitter current that flows through that tran- 
sistor and, therefore, the level of the Z-Axis signal. Like- 
wise the B INTENSITY potentiometer controls the base 
voltage of Q314 and the intensity of the B and Alt Sweep 
displays. 

When only the Nonstore A Sweep Is displayed, QS86 
and Q583 are biased off. The current through R818, set 
by the A INTENSITY potentiometer, flows through CR81 8 
and Q825 to fix the voltage lesrel at the Z-Axis Amplifier 
output. For a B-Only display, Q586 is biased on to 
reverse bias CR81 8 and prevent A-Intenslty current from 
reaching Q825- Current set by the base voltage of Q81 4 
flows through CR817 to Q625 and sets tile B Sweep 
iiTtertsIty. For an alternating a and B display, 0586 Is 
biased off when the A Sweep Is displayed. During the 
portion of the A Sweep in which the B Sweep runs, cur- 
rent from R81 6 is passed through CR81 6 by tfie Alternate 
Display Switching and the Unbianklng Logic clrcuJtry to 
produce an Intensified zone on the A Sweep trace. 

When CHOP VERTICAL MODE Is selected, the Chop 
Blanking signal is sent to the collector of 0825 through 
U537B and CR824 during the Nonstore display- 
switching time. Signal current is shunted away from 
CR82S, and the forward bias of 0829 rises to the 
blanking level. When blanked, the ou^ut of the Z-AxIs 
Amplifier drops to reduce the crt beam current below 
viewing Intensity. 

For a Nonstore X-Y display. CR818, CR817, and CR816 
are reverse biased. The XY signal is LO to reverse bias 
CR551 and allow current in R820 to flow through CR820. 
The crt Intensity is then controlled by the A INTENSITY 
potentiometer which sets the current in R820 through 
0804. 



During Nonstore operation, any applied Exterrral Z-AxIs 
input voltages drive proportional input currents through 
R822 and R823 to tfte Z-A)ds Amplifier. Sensitivity to 
external signals is determined by the transresistance 
gain of the shunt-feedback amplifier. Diode CR823 pro- 
tects the Z-Axis Amplifier If recessive voltage levels are 
applied to the EXT Z AXIS INPUT connector. External 
Z-Axis modulation does not function for STORE MODE 
displays. 

BEAM FIND switch S390 controls the base bias voltages 
of 0825 and 0829. When the BEAM FIND button is out, 
8-6 V is supplied to the normal base-biasing netwohe. 
When the button is held in, the 8.6 V supply is removed, 
and the voltage at the anode of VR828 rises to about 5.6 
V. This voltage level turns off the current supply from 
0829. The Z-Axis amplifier output voltage is then fixed 
by R835 and the voltage at the BEAM RNO switch, as set 
by other parts of the Beam Find circuitry. The output 
voltage of 0835 is set to a level that displays either a 
blight trace or dot (depending on wheth^ the sweep is 
triggered or not), and the INTENSITY controls and the 
Z-Axis drive sisals have no control over (he crt 
Intensity. 



Hv Multiplier, Dc Restorer, and Crt 

TTte Dc Restorer circuit sets the crt control-grid bias and 
couples the ac and dc components of the Z-Axis Ampli- 
fier Output to the Crt control grid. Direct coi^ling of the 
Z-Axts Amplifi^ output to the crt control grid is not 
employed due to the high potential differences Involved. 
Refer to Figure 3-9 during the following discussion. 

Ac drive to the Dc Restorer circuH Is retained from pin 1 6 
of T948. The drive voltage has a peak amplitude of about 
1 00 V at a frequency of about 20 kHz and is coupled Into 
the Dc Restorer circuit through C853 and R853, The 
cathode of CR851 Is biased by the wiper voltage of Grid 
Bias potentiometer R851 . and the ac-drive voltage is 
clamped whenever the positive peaks reach a level that 
forward biases CR8S1 . 

The Z-Axis Amplifier output voltage, which varies 
between -i- 10 V and -i- 75 V, is applied to the Dc Restorer 
at the anode of CR853. The ac-drive voltage holds 
CR853 reverse biased until the voltage falls below the Z- 
Axis Amplifier output voltage level. At foat point, CR853 
becomes forward biased and clamps the junction of 
CR851, CR853, and R854 to the Z-Axis output level. 
Thus, tile ac-drive voHage is clamped at two levels to 
produce a square-wave signal with a positive dc-offset 
level. 
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The Dc Restorer is referenced to the 2 kV crt cathode volt- 
age through R858 and CR854. Initially, both C855 and 
C854 charge up to a level determined by the difference 
between the Z-Axis output voltage and the crt cathode 
voltage. Capacitor 0855 charges from the Z-AxIs output 
through R858, CR854, and CR85S, to the at cathode. 
Capacitor CS54 charges through R858, CR854, R864, 
and CR8S3 to the cii cathode. 



During the positive transitions of the ac drive, from the 
lower clamped level toward the higher clamped level, 
the charge on C854 inaeases due to the rising voltage. 
The voltage increase across C854 is equal to the ampli- 
tude of the positive transition. The negative transition is 
coupled through C654 to reverse bias CR854 and to 
forward bias CR8S5. The increased charge of 0854 is 
then transferred to C855 as C854 discharges toward the 
Z-Axis output level. Successive cycles of tre ac input to 
the Dc Restorer diarge C8SS to a voltage equal to the 



initial level plus the amplitude of the clamped square- 
wave input. 

The charge held by C855 sets the control-gild bias 
voltage, if more charge is added to that already present 
on CSSS, the cortirol grid becomes more negative, and 
less crt writing-beam current flows. Conversely, if less 
charge is added, the control-grid voltage level becomes 
closer to the cathode-voltage level, and more crt w/rit- 
ing-beam current flows. 

During periods that C854 is charging, the crt control-grid 
voltage is held constarrt by the long time-constant 
discharge path of C855 through R860. 

Fast-rise and fast-fall transitions of the Z-AxIs output 
signal are coupled to the crt control grid through C855 to 
start the crt writing-beam current toward the new 
intensity level. The Dc Restorer output level then follows 
the Z-Axis output-voltage level to set the new bias 
voltage for the crt control grid. 
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Neon lamps OSB58 and DS856 protect the crt from 
excessive grid-to-cathode voltage if the potential on 
either the control grid or the cathode Is lost for any 
reason. 

High-voltage multipiier U975 uses the 2-kV winding of 
T948 to generate 1 2 kv to drive the crt anode. An internal 
half-wave rectifier diode in the multiplier produces 2 kV 
for the crt cathode. The 2 kV supply is filtered by a low- 
pass fi Iter foitried by 0975. 0976. R976, R978, and 0979. 
Neon lamp D$870 protects against excessive voltage 
between the crt heater and crt cathode by conducting if 
the voltage exceeds approximately 75 V. 

Focus voltage is also developed from the 2 kV supply by 
a voltage divider formed by R894. R892, FOCUS potenti- 
ometer R693. R891, R890, R889, R888, and R886. 



X-Y PLOTTER 

The X-Y plotter circuitry (see Diagram 21) drives the 
Interrral circuitry for the external clock, and an external XY 
Plotter, if connected. 

External Clock 

The TTL compatible (active LO) EXT_CLK(L) signal, 
accessed through tfie AUXILIARY CONNECTOR (J101 1 
pint), drives the external clock circuitry (active HI) of the 
oscilloscope tfirough internal connector J41 10 pin 1. 

Operational amplifier UIOOIA, PNP transistor QlOll, 
and associated components buffer and Invert the 
exterrral clock signal EXT CLK(L). Input bias resistors 
RIO1 1. R1014, and RIOlSrandition the EXT_CLK(L) in- 
put signal. The same three resistors protect the external 
clock circuitry from over-voltage and reverse-voltage 
inputs. Resistor R1016 provides hysteresis. 

Operational amplifier UIOOIA serves as a buffer and 
amplifier. Even though EXT_CLK(L) only swings from 0 V 
to + 5 V maximum, the input bias resistors produce plus 
and minus voltage swings of £ 2Vatnon-]nverting input 
UIOOIA pin 3. The amplifier output UlOOIApin 1 has a 
plus and minus 7 V range which, through current limit 
resistor R1 01 7. overdrives Ihe base of Q101 1 ■ This base 
current overdrive assures a fast clean rise and fall time of 
the EXT_CLK output signal (J41 10 pin 1) required by the 
oscilloscopes external clock circuit input. 

The emitter ot Q1011 goes to +5 V|< and the collector 
goes to both the EXT_CLK output and to level-shift 
resistor R1012. Level-shift resistor R1012 makes the 



E)CT_CU< output a valid TTL LO when QIO1 1 is shut off. 
The EXT_CLK output is an active HI TTL drive. 

Shield Ground 

The SHIELD GND connection (J101 1 pin 4) istiie chassis 
ground connection for cable shield connections. 

Signal Ground 

The AUXlUARY CONNECTOR SIQ_GND connection 
(J1011 pin S)isthe ground point for all signal path ground 
returns. 

Pen-Down Circuit 

The Pen-Down circuitry controls the pen mechanism of 
an external X-Y plotter or the motor drive of a Y-T strip 
chart recorder. The Pen-Down circuit is comprised of 
operational amplifier U1001B, transistor Q1012, relay 
K1001 , and related components. The PEN_DN(I4 signal 
(J6423 pin 1) drives the non-inverting input of the 
operatiorral amplifier (U1 001 S pin 5). The Inverting Input 
of the operational amplifier (U1001B pin 6) Is tied to 
ground. The operational amplifier output, U1 001 Spin 7, 
goes to the base of PNP relay-drive transistor Q1012, 
Ihrou^ current limiting resistor R1 005. This amplifier has 
no negative feedback resistor and operates in an open- 
loop gain configuration. Small input signals therefore 
drive the output near one rail or the other. The output 
signal resembles a square wave, regardless of tiie input 
waveform. 

Transistor Q1012 Inverts the signal and drives relay 
K1001. Diode CR1016protects the transistor from induc- 
tive kick-back voltages generated by the relay’s col- 
lapsing magnetic field as the transistor turns off. Fuse 
FI 001 , in the RELAY COMM signal path, provides over- 
current protection for all relay contact configurations. 

When the PEN^DNO-) signal on U1001B pin 5 goes 
negative, the output on pin 7 of the operational amplifier 
also goes negative, turning on transistor Q1012 and 
energizing the relay coil. When the relay is energized, 
Ihe relay common to normally closed connection opens 
and Vie relay common to normally open connection 
closes. When PEN_DN(L) returns to a positive level, the 
tansistor shuts off. The relay's coil discharges Its kick- 
back current through diode CR101 8, and the relay com- 
mon returns to its normally closed position. 

In order to drive both an X-Y plotter and a Y-T strip chart 
recorder, the Pen-Down circuitry does double duty. With 
an X-Y plotter, the circuitry simply lowers the plotter pen. 
with a Y-T strip chart reccxder, the pen-down circuitry is 
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actually a motor drive control circuit. This double duty Is 
accomplished by providing the Pen-Down signal to the 
operational amplifier about 1 s prior to the signals being 
provided to X & Y plot output circuitry. This allows the 
motor to have time to start up before signals are applied 
to the Y plot output circuit. The circuit can not differentiate 
between X-Y plotters arKi Y-T strip chart recorders, 
therefore the time delay from PEN_DN(L) to X and Y 
channel information out^ Is the same in each case. 

X and Y Amplifiers 

The X and Y amplifiers drive the X and Y outputs. 
Because bo«i ^pllfiers operate the same, only the 
X-PLOT amplifier is discussed in detail. 

Input signal X_PLOT goes to the non-inverting input of 
unity gain amplifier U1001C pin 10. The output of the 
operational amplifier Is fed to auxiliary connector J1011 
pin 3 through resistor R1002. The resistor limits the 
output current and Is part of the amplifier’s protection 
network. The X PLOT protection network consists of 
diodes CRIOOarCRIOl 1 . R1002, VR1012, and VR101 1. 
if the X output goes above 5.8 V peak, VR1011 and 



CR1011 tjrnon. clipping U1001C pin 8to about +6 V. If 
output goes below -5.8 V peak, VR1012 and CR1003 
turn on, clipping U1001 C pin 8 to about -6 V. The Y_PLOT 
protection components are CR1001, CR1002, RlOOt, 
VR1012, and VR1011. 

Power Supplies 

The filters for all supplies are pi filters, consisting of two 
filter caps to ground, one on each side of a series choke. 

Each filter circuit for the three supplies filter in both direo 
tions. The filters reduce noise on the power supply lines 
generated elsewhere in the Instrument, and they also 
reduce noise generated by the X-Y plotter board as the 
noise goes back out to the supplies in Uie rest of the 
instrument. Capacitors C1003, C1004, and C1005 
decouple and by-pass the supplies. 

The + 4.2 V output rr^kes Interfacing to various X-Y and 
Y-T devices easier. The 5 Vg goes to the anode of 
reverse voltage protection diode CR1014. The diode 
drops the voltage to + 4.2 V. The + 4.2 V goes through 
current limit resistor R101 3 to the auxiliary connector out- 
put (J1011 pin 6). 



3-42 




Section 4-2232 Service 



PERFORMANCE CHECK PROCEDURE 

INTRODUCTION 



PURPOSE 

The Performance Check Procedure is used to verify the 
instrument’s Performance Requirements statements 
listed in Table i-i and to determine the need for cali- 
bration. The performance checks rnay also be used as 
an acceptance test or as a preiiminary troubleshootin 9 
aid 

performance check interval 

To ensure instrument accuracy, check its performance 
after every 2000 hours of operation or once each year, If 
used infrequently. A more frequent interval may be 
necessary. If the instrument is subjected to har^ 
environments or severe usage. 

STRUCTURE 

The Performance Check Procedure is structured in sub- 
sections to permit checking individual sections of the 
Instrument, whenever a complete Performance Check is 
not required. At the beginning of each subsection th^e Is 
an equipment-required list showing only the test equip- 
ment necessary for performing the steps in that sub- 
section. 

Also at the beginning of each subsection is a list of all the 
front-panel control settings required to prepare the 
instrument for performing Step'1 in that subsection. Each 
succeeding step within a particular subsection should 
then be performed, both in the sequence presented and 
In its entirety, to ensure that control-setting changes will 
be correct for ensuing steps. 

TEST EQUIPMENT REQUIRED 

The test equipment listed in Table 4-1 is a complete list 
of the equipment required to accomplish the Per- 
formance Check Procedure in this section. Test equip- 
ment specifications described in Table 4-1 are the 
minimum necessary to provide accurate results. There- 
fore. equipment used must meet or exceed the listed 
specifications. Detailed operating instructions for test 
equipment are not given in this procedure. If more 
operating information is required, referto the appropriate 
test equipment instruction manual. 



When equipment other than that recommended is used, 
control settings of the test setup may need to be altered, 
if ^e exact hem of equipment given as an example In 
Table 4-1 Is not available, check the Minimum Specifi- 
cation column to determine If any other available test 
equipment might suffice to perform the check or 
adjustment. 

LIMITS AND TOLERANCES 

The tolerances given in ^is procedure are valid for an 
instrument that is operating in and has been previously 
calibrated in an ambient temperature between -f 20^C 
and + 30*0- The instrument also must have had at least 
a 20-minute warm-up period. Refer to Table 1-1 for 
tolerances applicable to an instrument that Is operating 
outside this temperature range. Alt tolerances specified 
are for the instrument only artd do not include test- 
equipment error. 

PREPARATION FOR CHECKS 

It is not necessary to remove the instrument cover to 
accomplish any subsection In the Performance Check 
Procedure, since all checks are made using operator- 
accessible front- and rear-panel controls and 
connectom. 

The most accurate display adjustments are made with a 
stable, well-focused, low-intensity display. Unless 
otherwise noted, adjust the A and B INTENSITY, 
STORAGE/READOUT INTENSITY, FOCUS, and 
TRIGGER LEVEL controls as neededto view the display. 

To ensure performance accuracies slated in the Speci- 
fication (Section 1), for the digital portion of the instru- 
ment, select the Factory Reset routine. TTie Factory 
Reset routine sets the digital part of the Instrument to 
factory default settings. 

To select the Factory Reset routine: 

Press the ADV FUNCT SETUP button to display the 
Advanced Functions setup menu, Press Menu Hem 
Select button to select Factory Reset. Return the instru- 
ment to display mode by pressing the ADV FUNCT 
SETUP button a second time. 
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Table 4-1 

Test Ecpilpment Required 



Kern and 
Description 


Minimum 

Specification 


Purpose 


Example of Suitable 
Test Equipment 


Calibration 

Generator 


Standard-amplitude signal levels: 5 mV to SO V. 
Accuracy ±0.3%. 

HIgh-amplltude signal levels: 1 V to 60 V. 
Repetition rate: 1 kHz. 

Fast-rise signal level: 1 V. Repetition rate: 1 MHz. 
Rise time: 1 ns or less. Flatness: ± 2 %. 


Signal source for 
gain and transient 
response. 


TEKTRONIX PQ 506A 
Calibration Generator.® 


Leveled 

Sine-Wave 

Generator 


Frequency: 250 kHz to above 100 MHz. 

Out^ amplitude: variable from 10 mV to 5 V p-p. 
Output Impedance: 50 n. Referaice frequency: 

50 kHz. A^iitude accuracy: constant within 3% 
of reference frequency as output frequency 
changes. 


Vertical, horizontal, 
and triggering 
checks and adjust- 
ments. Display 
adjustments and 
Z-Axis check. 


TEKTRONIX SG 503 
Leveled Sine-Wave 
Generator.* 


Time-Mark 

Generator 


Marker outputs: 10 ns to 0.5 s. Marker accuracy: 
+0.1%. Trigger output: 1 ms to 0.1 ms, lime- 
coincident with markers. 


Horizontal checks 
and adjustments. 
Display adjustment. 


TEKTRONIXTG501 
Time-Mark Generator.® 


Low- 

Frequency 

Generator 


Raige: 1 kHz to 500 kHz. Output amplitude: 
300 mV. Ou^ impedance: 600 n. 
Reference frequency: constant within 0.3 dB 
of reference frequency as output frequency 
changes. 


Low-frequency 
trigger diecks. 


TEKTRONIX SG 502 
Oscillator.® 


Pulse 

G^erator 


Repetition rate: 1 kHz. Output amplitude: 5 V. 


IlMi'BIMii 


TEKTRONIX PQ 501 
Pulse Generator.® 


Test Oscillo- 
scope with 
10X Probes 


Bandwidth: dc to 100 MHz. Minimum deflection 
factor 5 mV/div. Accuracy; ±3%. 


General trouble- 
shooting, holdoff 
ctieck. 


TEKTRONIX 2235 
Oscilloscope. 


Digital 

Voltmeter 


Range: 0 to 140 V. Dc voltage accuracy: ±0.15%. 
4 1/2 digit display. 


Power supply 
checks and adjust- 
ments. Vertical 
adjustment. 


TEKTRONIX DM 501A 
Digital Mukimeter.® 


Coaxial Cable 
(2 required) 


Impedance: 50 n. 
Length: 42 in. 
Conrtectors: BNC 


Signal inter- 
connection. 


Tektronix Part Number 
012-0057-01. 


Precision 
Coaxial Cable 


Impedance: so n. 
Length: 36 in. 
Connecters; BNC 


Vertical bandwidth 
and aberrations 
chedcs. 


Tektronix Part Number 
012-0482-00. 


Dual-Input 

Coupler 


Connectors: BNC female-to-dual-BNC male. 


Signal Inter- 
connection. 


Tektronix Part Number 
067-0525-02. 


Coupler 


Connectors: BNC female-to-BNC female. 


Signal Inter- 
connection. 


Tektronix Part Number 
103-0028-00. 


T-Connector 


Connectors; BNC 


Signal inter- 
connection. 


Tektronix Pari Number 
103-0030-00. 


Termination 


inpedance: 50 n. Connectors: BNC 


Signal 

termination. 


Tektronix Part Number 
011-0049-01. 


Termination 


Impedance: 600 O. Connectors: BNC. 


Signal 

termination 


Tektronix Part Number 
011-0092-00. 



^Requires a TMSOO-Serles Power Module. 
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Table 4-1 (com) 



Item and 
Description 


Minimum 

Specificatton 


Purpose 


Example of Suitable 
Test Equipment 


10X 

Attenuator 


Ratio; 10X. Impedance; 500. 
Connectors: BNC 


vertical compensa- 
tion and triggering 
checks. 


Tektronix Part Nurr^r 
011-0059-02. 


2X Attenuator 


Ratio: 2X. Impedance: 50 O. 
Connectors: BNC 


External triggering 
checks. 


Tektronix Part Number 
011-0069-02. 


Adapter 


Connectors; BNC male-to-miniature-probe tip. 


Signal inter- 
connection. 


Tektronix Part Number 
013-0084-02. 


Adapter 

1 


Connectors; BNC male-to-tip plug. 


Signal inter- 
connection. 


Tektronix Part Number 
175-1178-00. 


Low- 

Capacitance 

Alignment 

Tool 


Length: 1-in, shaft. Bit size: 3/32 in. 


Adjust variable 
capacitors. 


J.F.D. Electronics 
Corp. Adjustment Tbol 
Number 5284. 


Screwdriver 


Length: 3-in. shaft. Bit size; 3/32 in. 


Adjust variable 
caoacltors. 


Xcelite R-3323. 



^Requires a TMSOO-Series Power Module. 



INDEX TO PERFORMANCE CHECK 
STEPS 

Vertical Page 

1 . Check Deflection Accuracy and 

Variable Range 4-4 

2 . Chec^ Store Deflection Accuracy 4-5 

3. Check Save Expansion and Compression . . . 4-5 

4. Che<a< Position Range 4-6 

5. Check Acquisition Position Registration 4-6 

6. Check Non-Store Aberrations 4-6 

7. Check Store Aberrations 4-7 

8. Check Bandwidth 4-7 

9. Check Repetitive Store Mode and 

Bandwidth 4-a 

10. Check Single Sweep Sample Acquisition ... 4-8 

1 1 . Check Bandwidth Limit Operation 4-8 

12. Check Common-Mode Rejection Ratio 4-8 

13. Check Non-Store and Store Channel 

Isolation 4-9 

14. Check Store Pulse Width Amplitude 4-9 

Horizontal 

t. Check Timing Accuracy and Linearity 4-11 

2. Check Store Differential and 

Cursor Timing Difference Accuracy 4-12 



3. Check Variable Range and Sweep 

Separation 4-13 

4. Check Delay Time Differential 

Accuracy 4-l3 

5- Check Delay Jitter 4-14 

6. Check Position Range 4-14 

7. Check Store Bcpansion Range 4-15 

8. Check 4K to IK Display Compress 4-15 

9. Check Non-Store Sweep Length 4-15 

10, Check X Gain 4-15 

11. Check X Bandwidth 4-15 

Trigger 

1 . Check Internal A and B Triggering ....... 4-16 

2. Check HF Reject A Triggering 4-17 

3. Check LF Reject A Triggering 4-17 

4. Check External Triggering 4-18 

5- Check External Trigger Ranges 4-18 

6. Check Single Sweep Operation 4-i8 

7. Check Acquisition Window 

Trigger Points 4-19 

8. Check Trigger Level Readout 4-19 

External Z-Axis, Probe Adjust, External Clock and 
X-Y Plotter 

1 . Check Dctemal Z-Axis Operation 4-20 

2 . Check Probe Adjust Operation 4-20 

3. Check 0(temal Clock 4-21 

4. Check X-Y Plotter 4-21 
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VERTICAL 



Equipment Required (see Table 4-1): 




Calibration Qerterator 


50-n BNC Precision Cable 


Leveled Sine-Wave Generator 


Dual-Input Coupler 


Pulse Generator 


50-A BNC Ibrminatlon 


50-a BNC Cable 


1 0X Attenuator 



INITIAL CONTROL SETTINGS 


Vertical (Both Channels) 


POSITION 


Midrange 


MODE 


CHI 


X-Y 


Off (button out) 


BWUMIT 


On (button in) 


VOLTS/DIV 


2 mV 


VOLTS/DIV variable 


CAL detent 


INVERT 


Off (button out) 


AC-GND-DC 


DC 


Horizontal 


POSITION 


Midrange 


MODE 


A 


A SEC/DIV 


0.5 ms 


SEC/DIV Variable 


CAL detent 


XI 0 Magnifier 


Off (knob in) 


A TRIGGER 


VAR HOLDOFF 


NORM 


Mode 


P-P AUTO 


SLOPE 


Positive (button 
out) 


LEVEL 


Midrange 


A & B SOURCE 


VERT MODE 


A COUPL 


NORM 


Storage 


STORE/NON-STORE 


NON-STORE 
(button out) 



PROCEDURE STEPS 

1 . Check Deflection Accuracy and Variable Range 

a. Coonect the standard-amplitude signal from the 
calibration generator via a 50-xl cable to the CH 1 
OR X Input connector. 



b, CHECK— Deflection accuracy Is within the limits 
given in Table 4-2 for each CH 1 VOLTS/DIV switch 
setting and ccMresponding standard-amplitude sig- 
nal. When at frte 20-mV VOLTS/DIV switch settirrg, 
rotate the CH 1 VOLTS/DIV Vadable control fully 
counterclockwise and CHECK that the display 
decreases to 2 divisions or less. Then return the 
CM 1 VOLTS/DIV Variable control to the CAL detent 
and continue with the SO-mV check. 



Table 4-2 

DeflecQon Accuracy Limits 



VOLTS/DIV 

Switch 

Setting 


Standard 

Amplitude 

Signal 


Accuracy 

Limits 

(Divisions) 


2 mV 


10 mV 


4.90 to 5.10 


5 mV 


20 mV 


3.92 to 4.08 


10 mV 


50 mV 


4.90 to S.10 


20 mV 


0.1 V 


4.90 to 5.10 


60 mV 


0.2 V 


3.92 to 4.08 


0.1 V 


0.5 V 


4.90 to 5.10 


0.2 V 


1 V 


4.90 to 5.10 


0.5 V 


2 V 


3.92 to 4.08 


1 V 


5 V 


4.90 to 5.10 


2 V 


10 V 


4.90 to 5.10 


5 V 


20 V 


3.92 to 4.08 



C. Move the cable from the CH 1 OR X input connector 
to the CH 2 OR Y input connector. Set the vertical 
MODE switch to CH 2. 

d. Repeat part b using the Channel 2 controls. 
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2. Check Store Deflection Accuracy 

a. Set; 

CH2VOLTS/DIV 2 mV 

STORE/NON-STORE STORE (button in) 

b Set the generator to produce a 5-dlvlsion standard 
amplitude signal. 

c. Use the CURSORS control and SELECT C1/C2 
switch (push in the CURSORS controls knob) to set 
one cursor at the bottom of the square wave and the 
other cursor at the top of the square wave. 

d. CHECK-Deflection accuracy is within the limits 
given in Table 4-3 for each CH 2 VOLTS/DIV switch 
setting and corresponding standard-amplitude 
signal. 

e. Move the cable from the CH 2 OR Y input connector 
to the CH 1 OR X Input connector. Set the Vertical 
MODE swHchtoCH 1. 

f. Repeat parts b and c using the Channel t controls. 

3. Check Save Expansion and Compression 

a. Set the CH 1 VOLTS/DIV switch to 0.1 V. 

b. Set the generator to produce a 0.5 dlv standard- 
amplitude signal. 



c. Press in the SAVE/CONT button to select SAVE. 

d. Set the CH 1 VOLTS/DIV switch to 10 mV and 
reposition the display. 

e. CHECK-The display is expanded to 5 division in 
amplitude. 

f. Set: 

CHI VOLTS/DIV 0.1V 

SAVE/CONT CONT 

g. Set ^e generator to produce a 5 division standard- 
amplitude signal. 

h. Press in the SAVE/CONT button to select SAVE. 

I. Set the CH 1 VOLTS/DIV switch to 1 V. 

j. CHECK-The display Is compressed to 0.5 division 
in amplitude. 

k. Move the cable from the CH 1 OR X input connector 
to the CH 2 OR Y input connector. 

l. Set: 

VeiticalMODE CH2 

SAVE/CONT CONT 

m. Repeal parts a through j. 



T^bie 4-3 

Storage Deflection Accuracy 



VOLTS/DIV 

Switch 

Setting 


Standard 

Amplitude 

Signal 


Divisions 

of 

Deflection 


Voltage 

Readout 

Limits 


2 mV 


10 mV 


4.90 to 5.10 


9.70 to 10.30 mV 


5 mV 


20 mV 


3.92 to 4.08 


19.40 to 20.60 mV 


10 mV 


50 mV 


4.90 to 5.10 


48.5 to 51.5 mV 


20 mV 


0.1 V 


4.90 to 5.10 


97.0 to 103.0 mV 


50 mV 


0.2 V 


3.92 10 4.08 


194.0 to 206.0 mV 


0.1 V 


0.5 V 


4.90 to 5.10 


0.485 to 0.515 V 


0.2 V 


1 V 


4.90 to 5.10 


0.970 to 1.030 V 


0.5 V 


2 V 


3.92 to 4.08 


1.940 to 2.060 V 


1 V 


5 V 


4.90 to 5.10 


4,86 to 5.15 V 


2 V 


10 V 


4.90 to 5.10 


9.70 to 10.30 V 


5 V 


20 V 


3.92 to 4.08 


19.40 to 20.60 V 
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4. Check Position Range 

a. Set: 

VOLTS/DIV paoth) 10 mV 

AC-GND-OC (tKJth) AC 

STORE/NON-STORE NON-STORE 

(button out) 

b. Set the generator to produce a 0-2>V standard- 
amplitude signal. 

c. CHECK-The bottom of the waveform can be verti- 
cally positioned at least 1 division above the center 
horizontal graticule line when the Channel 2 
POSITION control is rotated fully clockwise, and that 
the top of the waveform can be vertically positioned 
1 division below the center horizontal graticule line 
when the Channel 2 POSmON control Is rotated 
fully counterclockwise. 

d. Move the cable from tile CH 2 OR Y input connector 
to the CHI ORXinput connector and setthe Vertical 
MODE swritch to CH 1 . 

e. Repeat part c using the Channel 1 conirois. 



5. Check Acquisition PosMon Reglstradort 

a. Set: 

AC-GND-DC (both) GND 

ASEC/DIV lOris 

b. Position the trace exactly on the center horizontal 
graticule line using the Channel 1 POSITION control. 

c. Set: 

STORE/NON-STORE STORE (button In) 

SAV^CONT CONT 

d. CHECK -Trace remains within 0.5 division of the 
center graticule line. 

e. Set: 

Vertical MODE CH2 

STORE/NON-STORE NON-STORE 

(button out) 

f. Repeat parts b Ihrou^ d for Channel 2 trace. 



g. Position tiie trace O.S division below the top hori- 
zontal graticule line using the Channel 2 POSITION 
control. 

h. Press in the SAVE/CONT button to select SAVE. 

I. CHECK-Trace shift of 0.5 division or less. 

j. Press in the SAVE/CONT button to select CONT 

k. Position the trace 0.5 division above the bottom hori- 
zontal graticule line using the Channel 2 POSITION 
control. 

l. Press in the SAVE/CONT button to select SAVE. 

m. CHECK-Trace shift of 0.5 division or less. 

n. Press in the SAVE/CONT button to select CONT. 

0 . Set the Vertical MODE switch to CHI. 

р. Repeat steps g through m for Channel 1 trace. 

6. Check Non-Store Aberrations 

a. Set: 

BW UMiT Off (button out) 

VOLTS/OIV (both) 2 mV 

AC-GND-DC (both) DC 

A SEC/DW 0.05 jis 

STORE/NON-STORE NON-STORE 

(button out) 

b. Connect the calibration generator fast-rise, 
positive-going square-wave output via a 50-n 
precision cable, a 10X attenuator, and a 50-0 ter- 
mination to the CH 1 OR X input connector. 

с. Set the generator to produce a 1 -MHz, 5-division 
display. 

d. CHECK-Display aberrations are within 4% (0.2 
division or less) for the following VOLTS/DIV switch 
settings; 2 mv through 50 mV. Adjust the generator 
output and attach or remove the 10X attenuator as 
necessary to maintain a 5-division display at each 
VOLTS/DIV switch setting. 

e. CHECK-Dlspiay aberrations are within 6% (0.25 
division or less) for the following VOLTS/DIV switch 
settings: 0.1 Vand 0.2 V. Adjust ti^e generator output 
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and attach or remove the 10X attenuator as 
necessary to maintain a 5-division display at each 
VOLTS/DIV switch setting. 

f. Disconnect the cable from the CH l Oh X input con- 
nector. Reconnect the lOX attenuator (if previously 
removed) and reduce the generator amplitude to 
minimum. 

g. Connect the cable to the CH 2 OR Y input connector 
and set the Venical mode switch to CH 2. 

h. Set the generator to produce a 5-dMsion display. 

I. Repeat parts d and e using the Channel 2 controls. 

7. Check Store Aberrations 

a. Reconnect the 1 0X attenuator and 50-n termination 
(If previously removed) and reduce the generator 
amplitude to minimum. 

b. Set the CH 2 VOLTS/DIV switch to 2 mV. 

c. Set the generator to produce a 5-division display. 

d. Set; 

STORE/NON-STORE STORE (button in) 

SAVE/CONT CONTT 

9 . Allow acquisition cycle to complete and then press 
in the SAVE/CONT button to select SAVE. 

f. CHECK— Display abemations are within 4% (0.2 
division Of less) lor the following VOLTS/DIV switch 
settings: 2 mv through 50 .mV. Adjust the generator 
output and attach or remove the 10X attenuator as 
necessary to maintain a S-division display at each 
VOLTS/OIV switch setting, 

g. CHECK -Display aberrations are within 8% (0.25 
division or less) for the following VOLTS/DIV switch 
settings; 0.1 Vand 0.2 V. Adjust the generator output 
and attach or remove the 10X attenuator as 
necessary to maimain a 5-dlvision display at each 
VOLTS/DIV Switch setting. 

h. Disconnect the cable from the CH 2 or Y input con- 
nector. Reconnect the 10X attenuator (if previously 
removed) and reduce the generator amplitude to 
minimum. 

i. Connect the cable to the CH 1 OR X input connector 
and set the vertical MODE switch to CH 1. 



j. Set the CH 1 VOLTS/DIV switch to 2 mV. 

k. Set the generator to produce a S-divislon display, 

l. Press in the SAVE/CONT button to select CONT. 

m. Repeat parts e through g using the Channel t 
controls. 

n. Disconnect the test equipment fr^ the Instrument. 

8. Check Bandwidth 

a. Set: 

VOLTS/DIV (both) 2 mV 

A SEC/DIV 0.2 ms 

STORE/NON-STORE NON-STORE 

(button out) 

b. Connect the leveled sine-wave generator output via 
a 50-n precision cable and a 50-n termination to 
the CH 1 OR X Input connector. 

c. Set the generator to produce a 50-kHz, 6-dlvlslon 
display. 

d. CHECK-Display amplitude is 4.2 divisions or 
greater as the generator output frequency Is 
inaeased up to the value shown in Table 4-4 tor the 
corresponding VOLTS/DIV switch setting. 



f^le 4-4 

Settings for Bandwidth Checks 



VOLTS/DIV 


Generator 


Switch Setting 


Output Frequency 


2 mV 


80 MHz 


5 mV to 0.5 V 


100 MHz 



e. Repeat parts c and d for all indicated CH 1 VOLTS/ 
DIV switch settings, up to the output-voltage upper 
limit of the sine-wave generator being used. 

f. Move the cable from the CH 1 OR X Input connector 
to the CH 2 OR Y input connector. 

g. Set the Vertical MODE switch to CH 2. 

h. Repeat parts c and d for all indicated CH 2 VOLTS/ 
DIV switch settings, up to the output-voltage upper 
limit of the sine-wave generator being used. 
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9. Cheek Repetitive store Mode and Bandwiddi 

a. Set; 

CMIVOLTS/DIV 10 mV 

ASEC/DIV 0.2 me 

b. Set the generator to produce a SO-kHz, 6-d1vision 
display. 

c. Set: 

A SEC/DIV 0.05 US 

X10 Magnifier On (knob out) 



b. Set the generator to produce a 50-kHz, 6-dlvlsion 
display. 

c. Press in the A TRIGGER Mode SGL SWP button. 

d. Set the generator output to 2 mhz. 

e. Press in tine A TRIGGER Mode SGL SWP button. 

f. CHECK-the minimum peak-to-peak envelope 
amplitude is greater than 5.6 divisions. 

11. Check Bandwidth Umh Operation 

a. Set: 



d. Set the generatorto produce a 100-MHz display. 

e. Set: 

STORE/NON-STORE STORE (button in) 

SAVE/CONT CONT 



BWUMIT 
VOLTS/DiV (both) 
AC-GND-DC (both) 

A SEC/DIV 
A TRIGGER Mode 
A & B SOURCE 
STORE/NON-STORE 



On button in) 
10 mV 
DC 

20|.i6 

P-P AUTO 
VERT MODE 
NON-STORE 
Q)utton out) 



NOTE 

Allow the points to accumulate tor a few 
soGontJs before saving the display. 

f. Press in the SAVE/CO^^' button to ^iect SAVE. 

g. CHECK-The 100-MHz display is saved. 

h. CHECK— Display suriplltude Is 4.2 divisions or 
greater. 

i. Press In the SAVE/CONT button to select CONT 

j. Set the VerlicaJ MODE switch to BOTH and ALT. 



b. Set the generator to produce a 50-kHz, 6-division 
display. 

c. Adjust the generator output frequency until the 
display amplitude decreases to 4.2 divisions. 

d. CHECK-Generatoroutputfrequencylsbetween18 
and 22 MHz. 

e. Move the cable from the CH 2 or Y Input connector 
to the CH 1 OR X input connector. 

f. Set the Vertical MODE switch to CH 1 . 

g. Repeat parts c and d. 

h. Disconnect the test equipment from the instrument. 



k. Repeat parts f torough h. 



12. Ched( Common-Mode Rejection Ratio 

a. Set: 



1 0. Check Single Sweep Sample Acquisifion 
a. Set; 



BWUMIT 

INVERT 



Off button ouQ 
On (button in) 



Vertical MODE 
A SEC/DIV 
X10 Magnifier 
A TRIGGER Mode 
A & B SOURCE 
SAVE/CONT 



CH2 

5ps 

Off (knob In) 
NORM 
CH2 
CONT 



b. Connect the leveled sine-wave generator output via 
a 50-0 cable, a 50-0 termination, and a dual-input 
coupler to the CH 1 or X and the CH 2 or Y input 
connectors. 

c. Set the generates to produce a 50-MHz, 6-dMsion 
display. 
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d. Vertically center the display using the Channel 1 
POSITION control. Then set the Vertical MODE 
switch to CM 2 and vertically center the display using 
ttie Channel 1 POSITION control, 

e. Set the Vertical MODE switches to BOTH and ADD. 

f. CHECK-Dlsptay amplitude is 0.6 division or less. 

g. If the check in part t meets the requirement, skip to 
part p. If it does not, continue with part h, 

h. Set the Vertical MODE switch to CH 2. 

i- Set the generator to produce a 50-kHz, 6-division 
display. 

I Set the Vertical MODE switch to BOTH. 

k. Adjust the CH 1 or CH 2 VOLTS/DIV Variable control 
for minimum display amplitude. 

l. Set the Vertical MODE switch to CH 2. 

m. Set the generator to produce a SO-MHz, 6-division 
display. 

n. Set the Vertical MODE switch to BOTH. 

0 . CHECK- Display amplitude Is 0.6 division or less. 

p. Disconnect the test equipment from the Instrum^t, 



f. Move the cable from the CH 1 or X input connector 
to the CH 2 OR Y input connector. 

g. Set; 

vertical MODE CH 1 

Channel! AC-GND-DC GND 

Chanel 2 AC-QND-DC DC 

h. CHECK- Dt^lay amplitude is 0.05 division or less. 

i. Set: 

CH 2 VOLTS/DIV 50 mV 

STORE/NON-STORE STORE (button in) 

SAVE/CONT CONT 

j. CHECK-Oisplay amplitude Is 0.1 division or less. 

k. Move the cable from frre CH 2 OR Y Input connector 
to the CH 1 OR X input connector. 

l. Set: 



vertical MODE 


CH2 


CH 1 VOLTS/DIV 


SO mV 


CH2VOLTS/Dh/ 


0.1V 


Channel 1 AC-GND-DC 


DC 


Channel 2 AC-GND-DC 


GND 



m. CHECK— Display amplitude is 0.1 division or less. 

n. Disconnect the test equipment from the instrument. 



1 3. Check Non-Store and Store Channel Isolation ^ Check Store Pulse Width Amplitude 

a. Set; 



Vertical MODE 
VOLTS/DfV (both) 
VOLTS/DIVVariable (both) 
INVERT 

Channel 1 AC-GND-DC 
Channel 2 AC-GND-DC 
A SEC/DIV 



CH 1 
0-1 V 

CAL detent 
Off (button out) 
DC 
GND 

0.1 liS 



b. Connect the leveled sine-wave generator output via 
a 50-0 c^le and a 50-0 termination to the CH 1 OR 
X irput connector. 



c. Set the generator to produce a 50-MHz. 5-dlvlsion 
display. 



CH 2 VOLTS/DIV 
Channel 2 AC-GND-DC 
A SEC/DIV 
X10 Magnifier 
STORE/NON-STORE 



0.5 V 
AC 

0.05 (,18 
On (knob out) 
NON-STORE 
(button out) 



b. Connect the pulse generator pulse-period output 
via a 50-0 coaxial cable and a 50-0 termination to 
CH 2 OR Y input connector. 



c. Setthe generator to produce a 0. 1 -ms period, 1 0-ns 
pulse duration, 5-division display. 



d. Set XI 0 Magnifier off (knob in). 



d. Set frie Vertical MODE switch to CM 2. 



Set the Pulse Generator period to 1 ms, 



e, CHECK— Display amplitude is 0.05 division or less. 



f. Set A SEC/DIV to 1 ms. 
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g. Set the STORE/NON-STORE switch to STORE 
(button in). 

h. Adjust HORIZONTAL POSITION control to center 
trace horizontally. 

i. Press the DISPLAY SETUP button to select the DIS- 
PLAY menu. Choose SCAN with the Menu item 
Select button. Return to the standard (non-menu) 
display by pressing the DISPLAY SETUP button 
again. 



j. CHECK— The amplitude of the display is 2.5 
divisions or greater. 

k. Set the A SEC/DiV switch to 0. 1 sec. 

l. CHECK-The amplitude of the display is 2.5 
divisions or greater. 



m. Disconnect the test equipment from the irrstrument. 
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HORIZONTAL 



Equipment Required (see Table 4-1): 




Calibration Generator 


50-n 8NC Cable 


Leveled Sine-Wave Generator 


50-n BNC Terniination 


Time-Mark Generator 





INITIAL CONTROL SETTINGS storage 



Vertical 



Channel i POSmON 

MODE 

X-Y 

BW LIMIT 
CH 1 VOLTS/DIV 
CH 1 VOLTS/DIV Variable 
Channel 1 AC-GND-DC 



Midrange 
CH 1 

Off (button out) 
Off (button out) 
0.5 V 

CAL detent 
DC 



horizontal 



POSITION 

MODE 

A SEC/DiV 

SEC/DIV Variable 

X10 Magnifier 

B DELAY TIME POSITION 



Midrartge 

A 

0.05 JJ.B 
CAL detent 
Off (knob in) 
Fully counter- 
ciockvrlse 



B TRIGGER 

SLOPE 

LEVEL 

A TRIGGER 

VAR HOLDOFF 

Mode 

SLOPE 

LEVEL 

A & B SOURCE 
A COUPL 
A EXT COUPL 



Positive (button 
out) 

Fully clockwise 



NORM 
P-P AUTO 
Positive (button 
out) 

Midrange 
VERT MODE 
NORM 
DC 



STORE/NON-STORE NON-STORE 

(button out) 



PROCEDURE STEPS 



1 , Check Timing Accuracy and Linearity 

a. Connect the time-mark generator output via a sO-n 
csd:>le and aSO-Otenninationtothe CH 1 OrX input 
connector 

b- Select SO-ns time markers from the tlme-mart<er 
generator. 

c. Use the Channel l POSITION control to center the 
display vertically. Adjust the A TRIGGER LEVEL con- 
trol for a stable, triggered display. 

d. Use the Horizontal POSITION control to align the 
2nd time marker with the 2nd vertical graticule line. 

e. CHECK-Timing accuracy Is within 2% (0.16 
division at the I0th vertical graticule line), and 
linearity Is within 5% (0.1 division over any 2 of the 
center 8 divisions). For checking the timing 
accuracy of the A SEC/DIV switch settings from 
50 ms to 0.5 s, watch the time marker tips only at the 
^d and 10th vertical graticule lines while adjusting 
the Horizontal POSITION control, 

f. Repeat parts c through e for the remaining A 
SEC/DIV and time-mark generator setting combi- 
nations shovm in Table 4-5 under the Normal (XI) 
column. 
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Table 4-5 

Settings for Timing Accuracy Checks 



SEC/DIV 

Switch 

Setting 


Time-Mark Generator Setting 


Normal (Xi) 


XI 0 Magnified 


0.05 MS 


so ns 


10 ns 


0.1 MS 


0.1 MS 


10 ns 


0.2 MS 


0.2 MS 


20 ns 


0.5 MS 


0.5 ms 


50 ns 


1 MS 


1 MS 


0.1 M® 


2 MS 


2 MS 


0.2 MS 


5 MS 


5 MS 


0.5 M® 


10 MS 


10 MS 


1 M® 


20 MS 


20 MS 


2 M® 


SO MS 


50 MS 


5 M® 


0.1 ms 


0.1 ms 


to M® 


0.2 ms 


0.2 ms 


20 M$ 


0.5 ms 


0.5 ms 


50 M® 


1 ms 


1 ms 


0.1 ms 


2 ms 


2 ms 


0.2 ms 


5 ms 


5 ms 


0.5 ms 


10 ms 


10 ms 


1 ms 


20 ms 


20 ms 


2 ms 


50 ms 


50 ms 


5 ms 



A Sweep Only 



0.1 s 


0.1 s 


10 ms 


0.2 $ 


0.2 8 


20 ms 


0.5 8 


0.5 8 1 


50 ms 



g. Set: 



linearity is within 5% (0.1 division over any 2 of the 
center 8 divisions). Exclude any portion of the 
sweep past the 100th magnified division. 

k. Repeat parts i and j for the remaining A SEC/DIV and 
time-mark generator setting combinations shown in 
Table 4-5 under the X10 Magnified column. 

l. Set: 



Horizontal MODE 
A SEC/DIV 
B SEC/DIV 
X10 Magnifier 



B 

0.1 

0.05 

Off (Imob in) 



m. Repeat parts b through k for the B Sweep. 



2. Check Store Differential and Cursor Time 
Difference Accuracy 

a. Set: 



Channel 1 AC-6ND-DC 
Horizontal MODE 
A SEC/DIV 
XI 0 Magnifier 
STOR0NON-STORE 



QND 

A 

0.1 ms 
Off (knob in) 
STORE (button in) 



b. Use the Channel 1 POSmoN cc»itrol to center the 
base lirra vertically and the Horizontal POSITION 
control to ali^ the start of the trace with the 1 st verti* 
cal graticule line. 



c. Use the CURSORS control and SELECT C1/C2 
03ush in the CURSORS control knob) switch to set 
one cursor exactly on the 2nd vertical graticule line 
and position the active cursor to the right using the 
CURSORS control until AT readout displays 
0.800 ms. 



d. CHECK— Graticule indication of cursor difference at 
tfte 1 0th vertical graticule line is within 0.16 division. 

e. Set the Channel 1 AC-GND-DC switch to DC. 



A SEC/DIV 0.05 MS 

XI 0 Magnifier On (knob out) 

h. Select 10-ns time markers from the time-mark 
generator. 

i. Use the Horizontal position control to align the 1 si 
time marker that Is 25 ns beyond the start of the 
sweep with the 2nd vertical graticule llr>e. 



f. Select 0.1-ms time markers from the time-mark 
generator. 

g. Align tfie 2nd time marker with the 2nd vertical 
graticule line using the Horizontal POSITION 
control. 

h. Press In the SAVE/CONT button to select SAVE for a 
stable display. 



j. CHECK-Timing accuracy is within 3% (0.24 
division at the 10th vertical graticule line), and 



i. Use the CURSORS control and SELECT C1/C2 
(push in the CURSORS control knob) switch to set 
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Ihe firsi cursor on the trailing edge of the 2nd time 
marker. 

j. Press in the CURSORS control knob again to acti- 
vate the second cursor. 

k . Set the second cursor on the trailing edge of the 1 0th 
time marker at the same voltage level as on the 2nd 
time marker. 

l. CHECK-The AT readout is between 0.796 ms and 
0.802 m$. 

m. Press in the SAVE/CONT button to select COIMT. 

n. Set the A SEC/DIV switch to 0.5 »is. 

0 . Select 0.5-ns time markers from the time-mark 
generator. 

p. Align the 2nd time marker with the 2nd vertical 
graticule line using the Horizontal POSITION 
control. 

NOTE 

Allow the points to accumuJate for a few 
seconds before saving the display. 

q. Repeat parts h through k. 

NOTC 

Pulses with /ast n'se and fail times have only a 
few sample points and it may not be poss/b/e to 
place the cursors at exacdy the same voltage 
levels. 

r. CHECK— The AT readout is between 3.97 fis and 
4.03 fts. 

3. Check Variable Range and Sweep Separation 

a. Set: 

A and B SEC/DIV 0.2 ms 

SEC/DIV Variable Fully courrter- 

ciockvs^se 

STORE/NON-STORE NON-STORE 

(button out) 

b. Select 0.5-ms time markers from the time-mark 
generator. 

c. CHECK-Time markers are 1 division or less apart. 



d. Set: 

Channel 1 AC-QND-DC GND 

SEC/DIV Variable CAL detent 

Horizontal MODE BOTH 

e. Use the Channel 1 POSITION control to set the A 
Sweep at the cerker horizontal graticule line. 

f. CHECK-TheBSweepcanbepositlonedmorethan 
3.5 divisions above and below the A S^ep when 
the A/B SWP SEP control Is rotated kjlly clockwise 
and counterclock\Mse respectively. 

4. Check Delay Time Differential Accuracy 

a. Use the Horizontal POSITION control to align the 
start of the A Sweep with tine 1st vertical graticule 
line. 

b. Set the B DELAY TIME POSITION control fully 
counterclockwise. 

c. CHECK- Intensified portion of the trace starts within 
0.5 division of the start of the sweep. 

d. Rotate the B DELAY TIME POSITION control fully 
clockwise. 

e. CHECK— Intensified portion of the trace is past the 
11th vertical graticule line. 

f. Set the A and 8 SEC/DIV switch to 0.5 (is. 

g. Repeat parts a through e. 

h. Set: 

Channel 1 AC-QND-DC DC 

B SEC/OIV 0.05 

B DELAY TIME POSITION Fully counter- 

clockwise 

i. Select 0.5-us time markers from tte time-maik 
generator. 

j. Rotate the 8 DELAY TIME POSITION control so that 
the tc^ of the 2nd time marker on the B Sweep is 
aligned with a selected reference vertical line. 
Record the DLY= readout for part I. 

k. Rotate the B DELAY TIME POSITION control fully 
clockwise until the top of the 10th time marker on the 
B Sweep is aligned with the same selected ref- 
erence vertical line as in part k. Record the DLYs 
readout for part I. 
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). CHECK-Delay time readout Is within the limits 
given In Table 4-6 (Delay Readout Limits column) by 
subtracting the delay time reading in part j from part 
k. 

m. Repeat parts J Uvough I for the remaining B SEC/DIV 
and time-mark generator settings given In Table 
4-6, check the 8-divlslon delay time accuracy tor 
each A SEC/DIV switch setting given in column 1 ot 
the table. 



5. Cheek Delay Jitter 

a. Set; 

A SEC/DIV 0.5 ms 

e SEC/DIV 0.5 

b. Select 0.5 n%$ time markers from the time-rrtark 
generator. 

c. Rotate the B DELAY TIME POSITION control to 
position the intensified zone on the 9th time marker. 

d. Set the Horizontal MODE switch to B. 

e. CHECK-The jitter on the leading edge ot the time 
marker does not exceed 1 dh/isiotv Disregard slow 
cfrift. 



6. Cheek Position Range 

a. Set: 

Horizontal MODE A 

A SEC/DIV 10}is 

b. Select lO-ixs time markers from the time-mark 
generator. 

c. CHECK-Start Of the sweep can be positioned to 
the right of the center vertical graticule line by 
rotating the Horizontal POSITION control fully 
clockwise. 

d. CHECK-The 11th time marker can be positioned 
to the left of the center vertical graticule line by 
rotating the Horizontal POSITION control fully 
counterclockwise. 

e. Select 50->is time markers from the time-mark 
generator. 

1. Align the 3rd time marker vrith the center vertical 
graticule line using the Horizontal POSITION 
confrol. 

g. Set the XI 0 Magnifier knob to On (knob out). 

h. CHECK- Magnified time marker can be positioned 
to the left of the center vertical graticule line by 
rotating tine Horizontal POSITION control fully 
counterclockwise. 



Table 4-6 

Settings for Delay Time Differential Checks 



Time-Mark 
Generator and 
A SEC/DIV 

Settings 


B 

SEC/DIV 

Setting 


Eight 

Division 

Delay 


Delay 

Readout 

Limits 


0-5 ^8 


0.05 fiS 


4.000 \l6 


3.S46uS to 4.052 u$ 


5 ^s 


0.5 (IS 


40.00 ^8 


39.46 uS to 40.52 US 


50 ixs 


5 us 


400.0 us 


394.8 us to 405.2 uS 


0.5 ms 


SO ms 


4.000 ms 


3.946 ms to 4.052 ms 


5 ms 




40.00 ms 


39.48 ms to 40-52 ms 


SO ms 




400.0 ms 


394.8 ms to 405.2 ms 


0.5 s 


50 ms 


4.000 s 


3.948 s to 4.052 5 
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I. CHECK-Start of the sweep can be positioned to 
the right of the center vertical graticule line by 
rotating the Horizontal POSITION control fully 
clockwise. 

7. Check Store Expansion Range 

a. Set; 

A SEC/DiV 0.1 ms 

X10 Magnifier Off (knob in) 

b. Select 10-jis time markers from the time-ntaik 
generator. 

c. Use the Horizontal POSITION control to align the 
start of the A Sweep with the 1st vertical graticule 
line. 

d. Set the STORE/NON-StorE switch to STORE 
(button in). 

e. Set the X10 Magnifier knob to On 0<nob out). 

f- CHECK-The time markers are 1 division apart. 

8. Check 4K to 1 K Display Compress 

a. Set: 

A SEC/DIV 50 hS 

Xio Magnifier Off (knob in) 

1K/4K 4K 

b. Select 0.1-ms time markers from the time-mark 
generator and check that the lime maikers are 2 
divisions apart. 

c. Rotate the SEC/OtV Variable control out of detent. 

d. CHECK— For 2 lime markers per division over the 
center 8 divisions. 

9. Check Non-Store Sweep Length 

a. Set; 

SEC/DIV Variable CAL detent 

STORE/NON-STORE NON-STORE 

(button out). 



b. Use the Horizontal POSITION control to align the 
start of the A Sweep with the 1 st v^ical graticule 
line. 

c. CHECK- End of the sweep is to the right of the 1 1 th 
vertical graticule line. 

d. Disconnect the test equipment from the Instrument. 



10. Check X Gain 

a. Set: 

X-Y On (button in) 

CH1VOLTS/DW 10 mV 

Horizontal POSITION Midrange 

b. Connect the standard-amplitude signal from the 
Calibration Generator via a 50-n cable to the CH 1 
OR X input connector. 

c. Set the generator to produce a 50-mv signal. 

d. Use the Charnel 2 POSmON and Horizontal 
POSITION controls to center the display. 

e. CHECK-Display Is 4.8S to 5.15 horizontal 
divisions. 

f. Discwnect the test equipment from the instrument. 



11. Check X Bandwidth 

a. Connect the leveled sine-wave generator output via 
a50-n cable andaSO-O termination to the CH 1 or 
X input connector. 

b. Set the generatorto produi:;e a 5-division horizontal 
display at an output frequency of 50 kHz. 

c. Increase the g^erator output frequency to 3 MHz. 

d. CHECK- Display Is at least 3.5 horizontal divisions. 

e. Discoiviect the test equipment from the instrument. 
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TRIGGER 



Equipment Required (see Table 4-1): 




Calibration Generator 


Dual-Input Coupler 


Leveled Sine-Wave Generator 


SO-n BNC Termination 


Low Frequency Generator 


600-0 BNC Termination 


50-n BNC Cable 





INITIAL CONTROL SETTINGS 


Vertical 


POSITION (both) 


Midrange 


MODE 


CH 1 


X-Y 


Off (button out) 


BW LIMIT 


Off (button out) 


CH 1 VOLTS/DIV 


5 mV 


CH 2 VOLTS/DIV 


50 mV 


VOLTS/DIV Variable (both) 


CAL detent 


INVERT 


Off (butt<Ht out) 


AC-6ND-DC (both) 


DC 


Horizontal 


POSITION 


Midrange 


MODE 


A 


A and B SEQ/DIV 


0 . 2(18 


8EC/DIV Variable 


CAL detent 


X10 Magnifier 


Off (knob In) 


8 DELAY TIME POSITION 


Rjlly counter 
clod(Mn$e 


B TRIGGER 


SLOPE 


Positive ^xitton 
ou^ 


LEVEL 


Midrange 


A TRIGGER 


VAR HOLDOFF 


NORM 


Mode 


P-P AUTO 


SLOPE 


Positive (button 
out) 


LEVEL 


Midrange 


A & B SOURCE 


CH 1 


A COUPL 


NORM 


A EXT COUPL 


DC 



Storage 

STORE/NON-STORE NON-STORE 

(button out) 



PROCEDURE STEPS 



1 . Check Internal A and B Triggering 

a. Connect the leveled sine-wave generator output via 
a SO-C cable and a 50-n termination to the CH i or 
X input connector. 

b. Set the generator to produce a 10-MHz. 
3.5-divlslon display. 

c. Set the CH 1 VOLTS/DIV switch to 50 mV. 

d. CHECK- Stable display can be obtained by 
adjusting the A TRIGGER LEVEL control tor each 
switch combination given in Table 4-7. 

e. Set the Horizontal MODE switch to B. 



Table 4-7 

Switch Combinations for A it'lggeflng Checks 



A TRIGGER Mode 


A TRIGGER SLOPE 


NORM 


Positive 


NORM 


Neaative 


P-P AUTO 


' Neaative 


P-P AUTO 


Positive 
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f. CHECK— Stable display can be obtained by 
adjustinQ the B DIGGER LEVEL control in a position 
other than the B RUNS AFTER DLY position for both 
the positive and negative positions of the B 
TRIGGER SLOPE switch. 

g. Set: 



u. Repeat parts d through f. 

V. Disconnect the test equipment from the instrument. 

2. Check HF Reject A Triggering 

a. Set: 



Vertical MODE CH2 

Horizontal MODE A 

A & B SOURCE CH 2 

h. Move the cable from the CH 1 OR X input connector 
to the CH 2 OR Y Input connector. 

i. Repeat parts d through 1 



vertical MODE 
VOLTS/DIV (both) 
Horizontal MODE 
A SEC/DIV 
X10 Magnifier 
A TRIGGER Mode 
A TRIGGER LEVEL 
A & B SOURCE 



CH1 
50 mV 
A 
5 

Off (knob in) 
NORM 
Midrange 
CH 1 



j. Set: 

Horizontal MODE A 

A SEC/DIV 0.1 4S 

XI 0 Magnifier On 0<nob out) 

k. Set the generator to produce a 50-MHz, 

1 .0-division display. 

l. Repeat parts d through f. 



b. Connect the low frequency generator output via a 
50-n cable and a eoo-fl termination to the CH i or 
X input connector. 

c. Set the low frequency generator output to produce a 
250-kHz, 1 -division display. 

d. Adjust the A TRIGGER LEVEL control for a Stable 
display. 



m. Set: 

Vertical MODE CH 1 

Horizontal MODE A 

A & B SOURCE CH 1 

n. Move the cable from the CH 2 OR Y input connector 
to the CH 1 OR X input connector. 

0 . Repeat parts d through f. 



e. Set the A COUPL switch to HF REJ position. 

f. CHECK— Stable display cannot be obtained by 
adjusting the A TRIGGER LEVEL control for each 
svwtch combination given in Table 4-7. 

g. Set: 

vertical MODE CH2 

A&B SOURCE CH2 



p. Set: 

Horizontal MODE A 

A SEC/OIV 0.05 )xs 



h. Move the cable from the CH 1 OR X Input connector 
to the CH 2 OR Y input connector. 

i. Repeat part! 



q. Set the generator to produce a 100-MHz, 
1 ,5-division display. 

r. Repeat parts d through f. 

s. Set: 

Vertical MODE CH 2 

Horizontal MODE A 

A&B SOURCE CH2 



3. Check LF Reject A Triggering 

a. Set; 

A TRIGGER LEVEL Midrange 

A COUPL LF REJ 

b. Set the generator to produce a 25-kHz, 
0.35-divi$ion display. 



t. Move the cable from the CH 1 OR X input connector 
to the CH 2 OR Y Input connector. 



c. CHECK- The display cannot be obtained by 
adjusting the A TRIGGER LEVEL control. 
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d. Set the generator to produce a 50-kHz, 
0.35-divi8ion display. 

e. CHECK-Stable display can be obtained by 
adjusting the A TRIGGER LEVEL control. 

f. Set: 

Vertical MODE CH 1 

A & B SOURCE CH 1 

g. Move the cable from the CH 2 OR Y input connector 
to the CH 1 OR X input connector. 

h. R^eat parts b through e. 

I. Disconnect the test equipment from the instrument. 

4. Check External Tlflggerlng 

a. Set; 



CH 1 VOLTS/DIV 5 mV 

A SEC/DIV 0.1 ^ 

A S. B SOURCE A EXT 

A COUPL NORM 



b. Connect the leveled sine-wave generator output via 
a 50-0 cable, a 50-0 termination, and a dual-input 
coupler to both the CHI OR X and EXT INPUT 
connectors. 

c. Set the leveled sine-wave generator output voltage 
to 40 mV and the frequency to 10 MHz. 

d. CHECK-stabie display can be obtained by 
adjusting the A TRIGGER LEVEL control for each 
switi^ combination given in Table 4-7. 

e. Set: 

CH 1 VOLTS/DIV 50 mV 

X10 Magnifier On (knob out) 

f. Set the generator output voltage to 1 20 mV and the 
frequency to 60 MHz. 

g. Repeat part d. 

h. Set the generator output voltage to 150 mV and the 
frequency to 100 MHz. 

i. Repeat part d. 



5. Cheek External Trigger Ranges 

a. Set: 

CHI VOLTS/DIV 0.5 V 

A SEC/DIV 20 iis 

X10 Magnifier Off (knob in) 

A TRIGGER SLOPE Positive (button 

Out) 

A TRIGGER Mode NORM 

b. Set the generator to produce a 5D-kHz, 6.4-division 
display. 

C. CHECK-Display is triggered along the entire 
positive slope of the waveform as the A TRIGGER 
LEVEL control Is rotated. 

d. CHECK- Display is not triggered (no trace) at either 
extreme of rotation. 

e. Set the A TRIGGER SLOPE button to Negative (but- 
ton in). 

f. CHECK-Olsplay is triggered along the entire 
negative slope of the waveform as the A TRIGGER 
LEVEL contfol is rotated. 

g. CHECK-Display is not triggered (no trace) at either 
extreme of rotation. 



6. Check Single Sweep Operation 

a. Adjust the A TRIGGER LEVEL control to obtain a 
stable display. 

b. Set; 

Channel 1 AC-GND-DC QND 

A TRIGGER SLOPE Positive (button 

Out) 

A & B SOURCE CH 1 

A COUPL NORM 

A SEC/DIV 20 ms 

c. Press in the SGL SWP button. The READY LED 
should illuminate and remain on. 

d. Set the Channel i AC-GND-DC switch to DC. 



NOTE 

The A IfJTENSnY control m&y require adjust- 
ment to observe the single-sweep frace. 
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e. CHECK - READY LED goes out and a single sweep 
occurs. 



8. Check Digger Level Readout 

a. Set; 



f. Press in irte SQL SWP button several limes. 

g. CHECK- Single~sweep trace occurs, and the 
READY LED Illuminates briefly every time the SQL 
SWP button is pressed in and released. 

h. Disconnect the test equipment from the instrument. 



Vertical MODE 
Channel 1 VOLTS/DIV 
Channel 1 AC-GND-DC 
A SEC/DIV 
A TRIGGER Mode 
A TRIGGER LEVEL 
A & B SOURCE 
STORE/NON-STORE 



CH2 
20 mV 
DC 

0.5 ms 
NORM 
Midrange 
VERT MODE 
NON-STORE 
(button out) 



7. Check Acquisition Window Trigger Points 
a. Set: 



Channel 1 AC-GND-dC QND 

A TRIGGER Mode P-P AUTO 

A SEC/DIV 0.1 US 

STORE/NON-STORE STORE 

glutton out) 

1K/4K Ik 



b. Use the Horizontal POSITION control to align the 
start of the di^lay acquisition with the 1st vertical 
graticule line. 

c- Press in the TRIG POS button until the store trigger 
point (T) is located on the left side of the screen. 

d. CHECK-The POST TRIG point (T) is 1.28 divisions 
from ttie stsui of the display acquisition. 

e. Press the trig POS button a second time to position 
the trigger point to the middle of the display 
acquisition. 

f. CHECK-The MIDTRIQ point (T) is 5.12 divisions 
from the start of the display acquisition. 

g. Press the TRIG PCS button a third time to position 
the trigger point to the right of the display 
acquisition. 

h. CHECK-TTie PRETRIQ point (T) IS 8.96 divisions 
from the start of the display acquisition. 



b. Connect the standard-amplitude signal from the 
Cafibration Generator via a 50-n cable to the CH 2 
OR Y input connector. 

c. Set the generator to produce a 5 division standard- 
amplitude signal. 

d. Adjust the ATrigger Level control for a stable display 
and center the waveform on the screen. 

e. Set the Channel 1 VOLTS/DIV switch to 10 mV for a 
10-division display. 

f. Vertically position the bottom of the waveform dis- 
play on the center horizontal graticule line. 

g. Set the A Trigger SLOPE switch to Negative (button 
in). 

h. Rotate the A Trigger LEVEL control counter- 
clockwise until the triggering of the waveform 
display becomes unstable. 

I. CHECK-The trigger readout Is between -3 mV and 
-h3mV. 

j. Set the A Trigger SLOPE switch to Positive (button 
out) and adjust the A Digger Level control for a 
stable display. 

k. Vertically position the top of the waveform display 
on the center horizontal graticule line. 

l. Rotate the A Trigger LEVEL control clockwise until 
the triggering of the waveform display becomes 
unstable. 

m. CHECK-The trigger readout Is between 97 mV and 
103 mV. 

n. Disconnect the test equipment from the instrumeni. 
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EXTERNAL Z-AXIS, PROBE ADJUST, EXTERNAL CLOCK, 

AND X-Y PLOTTER 



Equipment Required (see Table 4-1); 




Leveled Sine-Wave Generator 


BNC T-Connector 


Pulse Generator 


50-n BNC Termination 


Digital voltmeter 


BNC male-to-tip plug 


Two 50-n BNC Cables 


10X Probe (provided with instrument) 



INITIAL CONTROL SETTINGS 



Vertical 



Channel 1 POSITION 


Midrange 


MODE 


CH 1 


X-Y 


Off (button out) 


BW LIMIT 


Off (button out) 


CH 1 VOLTS/DIV 


1 V 


CH 1 VOLTS/DW Variable 


CAL detent 


Channel 1 AC-GND-DC 


DC 


Horizontal 


POsmoN 


Midrange 


MODE 


A 


A SEC/DIV 


20 ^ 


SEC/DIV Variable 


CAL detent 


XI 0 Magnifier 


Off (knob in) 


A TRIGGER 


VAR HOLDOFF 


NORM 


Mode 


P-P AUTO 


SLOPE 


Positive ^sutton 
out) 


LEVEL 


Midrange 


A & B SOURCE 


VERT MODE 


ACOUPL 


NORM 


Storage 


STORE/NON-STORE 


NON-STORE 
(button out) 



PROCEDURE STEPS 



1 . Check External z>Axls Operation 

a. Connectthe leveled sine-wave generator output via 
a 50-fl cable and a T-connector to the CH 1 OR X 
input connector. Then conrrect a 50-n cable and a 
50-n termination from the T-connector to the EXT 
Z-AXIS INPUT connector on the rear panel. 

b. Set the generator to produce a 5-V, 50-kHz signal. 

c. CHECK— For noticeable intensity modulation. The 
positive part of the sine wave should be of lower 
intensity than the negative part. 

d. Disconnect the test equipment from the insktiment. 

2. Check Probe Adjust Operation 

a. Set; 

CH1VOLT8/DIV 10 mV 

A SEC/OIV 0.3 ms 

b. Connect the 10X Probe to the CH 1 OR X input con- 
nector and insert the probe tip into the PROBE 
ADJUST Jack on the Instrument front panel, if 
necessary, adjust the probe compensation forafiat- 
topped square-wave display. 

c. CHECK-Display amplitude is 4.75 to 5.25 
divisions. 

d. Oisccmnect the probe from the instrument. 
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3. Check External Clock 

a. Set. 

CH 1 VOLTS/DIV 1 V 

A SEC/DiV 1 rr»s 

b. Connect the Pulse Generator high amplitude output 
viaa50-n cable and a50-ft termination to CH 1 OR 
X input connector. 

c. Set the generator to produce a tO-^s, 
duration, 5-divislon display. 

d. Disconnect the cable from the CH 1 ORX input con- 
nector and connect it to the BNC maie-to-tip plug 
via BNC female to BNC female connector. 

e. Insert the BNC male-to-tip plug signal lead and 
ground lead into pin 1 and pin 9 respectively of the 
X-Y Plotter connector. 

f Set the A SEC/DIV switch to 0.1 sec. 

g. Connect the Calibration Generator high amplitude 
output via a SO-G cable and a 50-n termirtatlon to 
CH 1 OR X input connector. 

h. Set the generator to produce a 100-Mz, 5-division 
display. 

I. Set: 

A SEC/DIV EXr CLK 

STORE/NON-STORE STORE (button in) 

j. Press the SETUP ACQ button to display the ACQUI* 
SITION menu and select Fast with the Ext Clock 
button. Return the instrument to display mode by 
pressing the SETUP ACQ button a second time. 

k. CHECK-The 100-Hz Signal Is displayed on the 
screen and updated. 

l. Press In the SAVE/COnt button to select SAVE. 

m. CHECK-The display is save. 

n. Press In the SAVE/CONT button to select CONT 

0 . Disconnect the test equipment from the instalment. 



4. Check X-Y Plotter 

a. Set the A SEC/DIV switch to 1 0 ms. 

b. Connect the digital voltmeter low lead to either 
diassis ground or pin 9 (signal ground) of the X-Y 
Plotter connector. Connect the volts lead to pin 3 (X 
Output) of the X-Y Plotter connector. 

c. Set frie digital voltmeter to the 20 V scale. 

d. Press the SETUP PLOT button to display the PLOT 
menu. Set Plotter Type to XY, GrattoON, Auto Plot to 
OFF, and Plot speed to 10. 

B. Press in the Start button to activate the X-Y Plotter. 

NOTE 

Voftage reading of the X Output will be negative 
left of the center vertical graticule line and 
positive to the right of the center vertical 
graticule line. Voltage reading of the Y output 
will be negative below the center horizontal 
graticule line and positive above the center 
horizontal graticule line. 

t. Record the voltage reading as the instrument plots 
the I8i and the 10 th graticule line (as the intensity 
spot moves along the graticule line). 

g. CHECK-The voltage difference between the 1st 
and 10th graticule line is between 4.5 V and 5.5 V. 

h. Move the volts lead of ttie voltmeter from pin 3 (X 
Output) to pin 5 (Y Output) to the X-Y Plotter 
connector. 

i. Press the Start button In again to activate the X-Y 
Plotter. 

j. Record the voltage reading as the instrument plots 
the top and the bottom of frie graticule lines (as the 
intensity spot moves along the graticule line). 

k. CHECK-The voltage difference between the top 
and bottom graticule line is between 3.6 V and 4.4 V. 

l. Disconnect the test equipment from the instrument. 
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ADJUSTMENT PROCEDURE 

INTRODUCTION 



PURPOSE 

The Adjustment Procedure is a set of logically 
sequenced Instructions intended to retisn the instrument 
to conformance with tfte Pertormance Requirement 
Statements listed in T^le 1 -1 . Adjustments contained in 
this procedure should only be performed after checks 
from the Performance Che(^ Procedure (Section 4) have 
indicated a need for readjustment or after repairs have 
been made to the Instrument. 



STRUCTURE 

This procedure is structured Into subsections, each of 
which can be performed independently to permit adjust- 
ment of individual sections of the Instrument. For exam- 
ple, if only the vertical section fails to meet the 
Performance Requirements or has been repaired, it can 
be readjusted with little or no effect on other sections of 
the instrument. 

The Power Supply section, however, affects all other 
sections of the instrument. Therefore, if repairs or 
readjustments have been made that change the 
absolute value of any of the supply voltages, the entire 
Adjustment Procedure should be performed. 

At the beginning of each subsection is a list of all the 
front-panel control settings required to prepare the 
Instrument for performing Step 1 in that &Li>section. Each 
succeeding step within a subsection should be 
performed in sequence and in its entirety to ensure that 
control settings will be correct for ensuing steps. All 
steps within a subsection should be completed. 

TEST EQUIPMENT REQUIRED 

Table 4-1 Is a complete list of the test equipment 
required to accomplish boti the Performance Check 



Procedure In Section 4 and the Adjustment Procedue in 
this section. To assure accurate measurements, It Is 
Important that test equipment used for making these 
checks meet or exceed the specifications described in 
Table 4-1. When considering use of equipment other 
than that recommended, utilize the Minimum Specifi- 
cation column to determine whether available test 
equipment will suffice. 

Detailed operaiir>g Instructions for test equipment are 
not given in this procedure, if more operating information 
is required, refer to the appropriate test-equipment 
instruction manual. 



LIMITS AND TOLERANCES 

The limits and tolerances stated In this procedure are 
instrument specifications only if they are listed in the 
Perfoimance Requirements column of Table 1-1. 
Tolerances given are applicable only to the instrument 
und^going adjustment and do not Include test equip- 
ment error. Adjustment of the instrument must be accom- 
pushed at an ambient temperature between +20^C and 
-^30®C, and the instrument must have had a warm-up 
period of at least 20 minutes. 

ADJUSTMENTS AFFECTED BY REPAIRS 

Repairs to a circuit may affect one or more adjustment 
settings of the Instrument. Table 5-1 identifies the adjust- 
ment(s) affected due to repairs or replacement of com- 
ponents on a circuit board. Refer to Table 5-1 if a partial 
procedure is performed or If a circuit requires readjust- 
ment due to repairs to a circuit. To use this table, first find, 
infhe leftmost column, the circuit that was repaired. Then 
nv)ve to the right, across tfiat row, until you come to a 
dark^ied square, move up the colunvi and check the 
accuracy of the adjustment found at the heading of that 
column. Readjust If necessary. 
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T^bie 5-1 

Adjusffnents Affected by Repairs 



REPAIRS MM>E 


INTERNAL 

ADJUSTMENTS AFFECTED 




o 

< 

> 


GRID BIAS. ASTIG. & GEOM 1 


< 

e 

f 

gi 


< 

m 

Ul 

I 

•» 

_r 

< 

n 

e 

< 

> 

J 

< 

o 

o 

o 

> 

E 


" 

< 

m 

2 

< 

o 

IL 

.J 

ib 

s 

«9 

(L 

S 

8 

lb 

u 

£ 

S 


s 

i 

1 

M 

«S 

M* 

X 

U 

X 

u 


STORE Y GAIN & OFFSET 1 


Is 

2 

lb 

o 

a 


z 

O 

«9 

X 

V 


& 

« 

IL 

IL 

0 

(0 

o 

CL 

a 

<4 

X 

o 

aS 

X 

o 


z 

UJ 

5 

K 

e 

9 

<0 

1 

K 

e 


2 

2 

n 

1 

e<i 

•» 

d: 

s 

0 

o 

IL 

X 

M 

X 

o 

A 

S 

0 

o 

IL 

X 


< 

lU 

A 

A 

X 

o 

94 

X 

0 
«8 

1 


z 

< 

0 

A 

u 

UJ 

1 
03 
«8 
< 


Z 

< 

o 

9 

X 


MAGNIFIER REGISTRATION 1 


DELAY START. 0-END, & R E ADOUT 1 


o 

z 

s 

p 

<0 

e 

«n 

<S 

z 

S 

P 

a 

Ul 

UJ 

A 

<0 

X 

o 

X 

o 

< 


a 

< 

□ 

E 

X 

F" 

g 


I 


STORE X GAIN & OFFSET 1 


X 

o 

«5 

o 


z 

< 

<5 




A 

o 

<e 

z 

0 

5 

o 

c 

< 

tu 

a 

E 

UJ 

O 

o 

g 


1 POWER SUPPLIES V/t 








































A 










VERTICAL ATTENUATORS 


■ 


■ 








% 


■ 














■ 


■ 


■ 


■ 


■ 


■ 


■ 


m 


■ 






A 


PREAMPS a CHANNEL SW 






■ 








. 








■ 




























A. 


VERTICAL OUTPUT 
















■ 


































A 


TRIGGER CIRCUITS 






























■ 


■ 




















A SWEEP GENERATOR 




















































B SWEEP GENERATOR 


































Va 








% 




an 






HORIZONTAL AMPLIRER 






















■ 


■ 










'A 






■ 




■ 


'A. 






DIGITAL TO ANALOG 














































m 


■ 




STORE ACOUISmON 






















■ 


■ 




■ 


■ 






















VECTOR GENERATOR 




































■ 


■ 


'A. 












I/O CIRCUIT 


■ 


■ 


























■ 


■ 


'A 


















DIGITAL TIMEBASE 












■ 


■ 


H 


■ 


■ 


■ 










■ 


■ 


















CRT 
















mi 



































7067-41 



PREPARATION FOR ADJUSTMENT 



The instrument cabinet must be removed to perform the 
Adjustment Procedure. See &ie Cabinet remove and 
replace instructions located in the Maintenance section 
of ^e manual. When making adjustments inside the 
instrument, the Storage circuit board has to be lifted up 
and latched to allow access to the Intemai adjustments. 



See the Storage Circuit Board in Servicing Position pro- 
cedure in the Removal and Replacement Instructions 
part of the Maintenance section. 

lb facilitate the adjustment procedure, It may be 
necessary to remove the support chassis from the instru- 
ment. To remove and reinstall the support chassis, see 
the Removal arKi Replacement instruction in Section 6 of 
this manual. 
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Alt test equipment items listed in Table 4-1 are required 
to accomplish a complete Adjustment Procedure. At the 
beginning of each subsection there is an equipment- 
required list showirtg only the test equipment necessary 
for pertorming the steps in tfiat subsection. 

Before performing this procedure, do not preset any 
internal adjustments and do not change the -8.6 V 
power-supply adjustment. Altering this adjustment may 
necessitate a complete readjustment of the instrument, 
whereas only a partial adjustment might otherwise be 
required. Only change an internal adjustment setting if a 
Performance Characteristic cannot be met with the 
original setting. 

Before performing any procedure in this section, set the 
POWER switch to ON and allow a 20-minute warm-up 
period. 

To ensure performance accuracies stated in the Specifi- 
cation (Section 1). for the digital portion of the instru- 
ment, select the Factory Reset routine. The Factory 
Reset routine sets the digital part of the instrument to 
factory default settings. 

The most accurate display adjustments are made with a 
stable, well-focused, low-intensity display. Unless 
otherwise noted, adjust the IhfTENSfTY, FOCUS, and 
TRIGGER LEVEL controls as needed to view the display. 



INDEX TO ADJUSTMENT PROCEDURE 
STEPS 



Power Supply and CRT Display 



1 . Check/Adjust Power Supply 

DC Levels 5-4 

2. Adjust CRT Grid Bias 5-5 

3. Adjust Astigmatism 5-5 

4. Adjust Trace Alignment 5-5 

5. Adjust Geometry 5-5 

Vertical 

1 . Adjust Step Attenuator Balance 5-6 

2. Adjust 2/5 mV DC Balance 5-6 

3. Adjust Channel 1 Variable 

Balance 5-7 

4. Adjust Channel 2 Invert Balance 5-7 

5. Adjust MF/LF Compensation and 

Gain Balance 5-7 

6. Adjust Vertical Gain 5-7 



7. Check Deflection Accuracy and 

Variable Range 5-8 

8. Adjust Acquisition Position 

Registration 5-8 

9. Adjust Acquisition Gain 5-9 

10. Adjust Acquisition Add Mode 5-9 

11. Check Store Deflection Accuracy 5-9 

12. Adjust Store Y Offset and Gain 5-10 

13. Adjust Acquisition Position Offset 5-10 

14. Adjust Attenuator Compensation 5-11 

15. Adjust High-Frequency Compensation 

and Channel 2 High-Frequency 
Compensation 5-11 

16. Adjust 2 mV Peaking 

Compensation 5-12 

17. Adjust Acquisition High-Frequency 

Peaking 5-12 

16. Check Bandwidth Limit Operation 5-13 

19. Check Bandwidth 5-13 

20. Check Repetitive Store Mode 

and Bandwidth 5-13 



Horizontal 



1. Adjust Horizontal Amplifier Gain 5-15 

2. Adjust X10 Horizontal Amplifier 

Gain 5-15 

3. Adjust Magnifier Registration 5-16 

4. Adjust/Check 4K to 1 K Display 

Compress 5-16 

5. Adjust Delay Timing and Readout 5-16 

6. Adjust High-Speed Timing 5-17 

7. Adjust 5 ns Timing and Linearity 5-17 

8- Check Timing Accuracy and 

Linearity 5-17 

9. Check Delay Tlrr>e Differential 

Accuracy 5-18 

10. Adjust Vector Generator 5-19 

1 1 . Adjust Store X Offset and Gain 5-19 

12. Adjust Horizorital Position 

Registration 5-19 

13. Check Store Differential and 

Cursor Time Difference Accajracy 5-19 

14. Adjust X Gain 5-20 

15. Check A-Sweep Holdoff 5-20 



Trigger 



1 . Adjust Channel 1 Trigger Offset 5-21 

2. Adjust A and B Trigger Sensitivity 5-22 

3. Adjust P-P Auto Level 5-22 

4. Adjust Trigger Level Readout 5-22 
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POWER SUPPLY AND CRT DISPLAY 



Equipmem Required (See T^le 4-1): 




Leveled Sine-Wave Generator 


50 -n BNC Coa>daI Cable 


Hme-Mark Generator 


50 -G BNC tOrminatfon 


OigHal voltmeter 


Screwdriver 



See M)JU8TMENT LOCATIONS 1 
St ms bsck of this msnu^ for locatiort of test points and adjustments. 



INITIAL CONTROL SETTINGS PROCEDURE STEPS 



Vertical 



1 . Check/Adjust Power Supply DC Levels 
(R938) 



POSITION (both) 

MODE 

X-Y 

CH 1 VOLTS/DIVVariabie 
Channel 1 AC-QND-DC 



Horizontal 



POSITION 
MODE 
8EC/DIV 
SEC/DIVVariable 
X10 Magnifier 



A TRIGGER 



Midrange 

CHI 

On (button in) 
Cal detent 



GND 


a. 




b. 


Midrange 

A 


c. 


CAL detent 


d. 


Off (knob in) 


e. 



N01^ 

Review the infwmation at the beginning of dte 
Adjustment Procedure before starting this step. 

Connect the digital voltmeter low lead to chassis 
ground and connect the voRe lead to the -8.6 V sup- 
ply (W961). 

CHECK- voltmeter reading is -8.56 to -8.64 V. Ifttie 
reading is wRhin these limits, skip to part d. 

ADJUST-The -8.6 V ADJ potentiometer (R838) for 
a voltmeter reading of -8.6 V 

CHECK-Vollage levels of the remaining power 
supplies listed in Table 6-2 are within the specified 
limits. 

Disconnect the test equipmerR from the instrument. 



VAR HOLOOFF 

MODE 

SLOPE 


NORM 
P-P AUTO 

PosRive (button 
out) 

Midrange 




Table 5-2 

Power Supply Limits 


LEVEL 


Power 

Supply 


Test 

Point 


Reading 

(Volts) 


A&B SOURCE 


VERT MODE 


-8.BV 


WQB1 


-8.B8 to -8.B4 


A COUPL 


NORM 


-5.0 V 


WP020 


-4.75 to -5.25 






+ 5.0V 


W9068 


+ 4.75 to +5.25 


Storage 




+ 8.6 V 


W960 


+ 8.43 to +8.77 




+ 30V 


W956 


+ 29.1 to +30.9 


STORE/NON-STORE 


NON-STORE 


+ 102V 


W954 


+ 99.0 to +105.0 



(button out) 
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2. Adjust CRT Grid Bias (R6S1) 

a. Connect a SO-G termination to the EXT Z AXIS 
INPUT connector located on the rear panel. 

b. Adjust the front-panel FOCUS control to produce a 
well-defined dot. 

c. Rotate the A INTENSITY control fully counter- 
clockwise. 

d. ADJUST-GRID BIAS (R851) for a visible dot. Then 
back off the Grid Bias potentiometer until the dot just 
disappears. 

e. Disconnect the 50-0 termination from the EXT Z 
AXIS INPUT connector. 



3. Adjust Astigmatism (R874) 

a. Set; 

A INTENSITY \^8ible display 

X-Y Off {button out) 

CH 1 VOLTS/DiV 50 mV 

Channel 1 AC-GND-DC DC 

b. Connect the leveled sine-wave generator output via 
a SO-G cable and a SO-n termination to the CH 1 0R 
X input connector. 

c. Set the generator to produce a 50 kHz, 4-dM$lon 
display. 

d. ADJUST-ASTIG (R874) and the front-panel 
FOCUS control for the best defined waveform. 

e. Disconnect the test equipment from the instrument. 



4. Adjust IV^aee Alignment 

a. Position the trace to the center horizontal graticule 
line, 

b. ADJUST-The front-panel TRACE ROTATION con- 
trol for optimum alignment of the trace with frie 
center horizontal graticule line. 

$. Adjust Geometry (R870) 

a. Set the A SEC/DIV switch to 0.1 ms. 

b. Connect 50 |is time markers from the time-mark 
generator via a SO-A cable and a 50-0 termination 
to foe CH 1 OR X input connector 

c. Adjust the Charviel 1 POSITION control to position 
foe baseline pan of foe di^lay below the bottom 
horizontal graticule line. 

d. Adjust foe SEC/DIV Variable control for 5 markers 
per di\rislon. 

e. ADJUST-GEOM (RB70) for minimum curvature of 
foe time markers at the left and right edges of the 
graticule. 

f. Set the Channel 1 AC-GND-DC switch to GND. 

g. ADJUST- Geom (R870) for minimum curvature of 
foe baseline trace when positioned at the top and 
bottom horizontal graticule lines using the Channel 1 
POSITION control. 

h. Set foe Channel 1 AC-GND-DC switch to DC. 

i. Repeat pans e through h for cfotimum compromise 
between foe vertical and horizontal displays. 

j. Disconnect foe test equipment from the instrument. 
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VERTICAL 



Equipment Required (See Table 4-1): 




Calibration Generator 


10X Attenuator 


Leveled Sine-Wave Ger>erator 


BNC Male-to-Mlniature-Probe Tip Adapter 


50-n BNC Coaxial Cable 


Low-Reactance Alignment Tbol 


50-0 Precision BNC Cable 


Screwdrivef 


Dual-Input Coupler 
50^0 BNC lermlnation 


10X Probe (Included with instrument 



See ADJUSTMENT LOCATIONS 1, ADJUSTMENT LOCATIONS 2. and ADJUSTMENT LOCATIONS 4 
at the back oi this manual for locations of test points ana adiustments. 



INrriAL CONTROL SETTINGS 



Vertical (Both Channels) 



Storage 

STORE/NON-STORE NON-STORE 

(button out) 



POSITION 

MODE 

X-Y 

BW LIMIT 

VOLTS/DIV 

VOLTS/DIVVariable 

INVERT 

AC-GND-DC 



Horizontal 



POSITION 
MODE 
A SEC/DIV 
SEC/DIV Variable 
X10 Magnifier 



Midrange 

CHI 

Off 05utton out) 
On button in) 
10 mV 
CAL detent 
Off (button out) 
CNO 



Midrange 

A 

0.5 ms 
CAL detent 
Off (knob in) 



PROCEDURE STEPS 

1 . Adjust Step Attenuator Balance <R1 0 and R60) 

a. Position the trace on the center horizontal graticule 
line using the Channel 1 POSITION conft-ot. 

b. Set the CH 1 VOLTS/DIV switch to 5 mV. 

c. ADJUST- STEP ATTN BAL (R1 0) to set the trace on 
the center horizontal graticule line. 

d. Set the CHI VOLTS/DIV switch to 10 mV. 

e. Repeat parts a through d until there is no trace ^ift 
when changing the CH 1 VOLTS/DIV switch from 
50 mV to 5 mV. 

f. Set the Vertical MODE swtch to CH 2. 



A Trigger 



g. R^eals parts a through e for Channel 2. adjusting 
Step Attn Bal (RGO) in part c. 



VAR HOLDOFF 

MODE 

SLOPE 

LEVEL 

A&B SOURCE 
A COUPL 



NORM 
P-P AUTO 
Positive (button 
out) 

Midrange 
VERT MODE 
NORM 



2. Adjust 2/5 mV DC Batance (R63 and R33) 

a. Set the CH 2 VOLTS/DIV switch to 5 mV. 

b. Position the trace on the center horizontal graticule 
line using the Channel 2 POSITION control. 

c. Set the CH 2 VOLTS/DIV switch to 2 mV. 
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d. ADJUST - 2/5 mV DC BAL(R83) to set the trace on 
the center horizontal graticule line. 

e. Repeat parts a through d until there is no trace shift 
when changing the CH 2 VOLTS/DIV switch from 
5 mV to 2 mV. 

f. Set the Vertical MODE swtch to CH1. 

g. Repeat parts a through e for Channel 1, adjusting 
2/5 mV Dc Bal (R33) in part d. 

3. Adjust Channel 1 Variable Balance (R25) 

a. Set both VOLTS/DIV switches to 2 mV. 

b. Rotate the CH 1 VOLTS/DIV Variable control fully 
counterclockwise. 

c. Position the trace on the center horizontal graticule 
line using the Channel t POSITION control. 

d. Rotate the CH 1 VOLTS/DIV Variable control clock- 
wise to the CAL detent. 

e. ADJUST-VAR BAL (R25) to set the trace to the 
center horizontal graticule line. 

f. Repeat parts b through e until there is no trace shift 
between the fully clockwise and the fully counter- 
clockwise positions of the CH 1 VOLTS/DiV Variable 
control. 

g. Return the CH 1 VOLTS/DIV Variable control to the 
CAL detent. 

4. Adjust Channel 2 invert Balance (R7S) 

a. Set the Vertical MODE switch to CH 2. 

b. Position the trace on the center horizontal graticule 
line using the Channel 2 POSITION control. 

c. Set the INVERT button to On (button in). 

d. ADJUST- INVERT BAL (R75) to set the trace to the 
center horizontal graticule line. 

e. Set the INVERT button to Off (button out). 

f. Repeat parts b through e until there is no trace shift 
when switching the INVERT button between the On 
and Off positions. 



5. Adjust MP/LP Compensation and Gain Balance 
(CS3. R97, C3, and R47) 

a. Set: 

VOLTS/DIV (both) 10 mV 

AC-QND-DC (both) DC 

A SEC/DfV 20 fiS 

b. Connect the high-amplitude square wave output via 
a 50-n cable, a 10X attenuator, and a 50-0 termi- 
nation to tfte CH 2 OR Y input connector. 

c. Set the generator to produce a 10-kMz, 5-dlvIslon 
display. 

d. Set the top of the display on the center horizontal 
graticule line using the Channel 2 POSITION control. 

e. ADJUST-MF/LF COMP (C53) and MF/LF Gain Bal 
(R97) for the best front corner and flat top. 

f. Move the cable from the CH 2 OR Y input connector 
to the CH 1 OR X input connector. Set the Vertical 
MODE svifitch to CH 1 , 

g. Set the top of the display on the center horizomal 
graticule line using the Channel f POSITION control. 



h. ADJUST-MF/LF COMP (C3) and MF/LF Gain Bal 
(R47) for the best front corner and flat top. 

i. Disconnect the test equipment from the Instrument. 

6. Adjust Vertical Gain (R145, R195, R76, and R26) 

a. Connect a 50 mV standard-amplitude signal from 
the calibration generator via a 50-(T cable to the 
CH 1 OR X input connector. 

b. Set the A SEC/DIV switch to 0.2 ms. 

c. Center the display within the graticule using the 
Channel 1 POSITION control. 

d. ADJUST-CHI GAIN (R145) for an exact 5-division 
display. 

e. Move the cable from the CH 1 OR X input connector 
to the CH 2 OR Y input connector. Set the Vertical 
MODE switch to CH 2. 

f. Center the display within the graticule using the 
Channel 2 POSITION control. 

g. ADJUST— CH2 GAIN (R195) for an exact 5-division 
display. 
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h. Repeat parts d and g until the gain of the two cftan- 
nets are identical. 



l^le 5-3 

Deflection Accuracy Limits 



i. Change fi^e generator output to 10 mV. 

j. Set: 

VenicatMODE CH2 

VOLTS/DIV 2 mV 

k. ADJUST-2mv GAIN (R76) tor an exact 5-dMsion 
display. 

l . Set Channel 2 AC-QND-DC switch to GNO. 

m. CHECK-That no trace shift occurs when switching 
between the 5 mV and 2 rr»V positions of the CH 2 
VOLTS/DIV switch, if trace shift is observed, repeat 
Step 2 of this procedure. 

n. Move the cable from the CH 2 OR Y input corviector 
to the CH 1 OR X input connector. Set the Vertical 
MODE switch to CH 1. 

0 . AOJUST-2mV GAIN (R26) for an exact S-division 
display. 

p. Set Channel 1 AC-GND-DC switch to GND. 

q. CHECK-TTiat no trace ^ifl occurs when switching 
between the 5 mV and 2 mV positions of the CH 1 
VOLTS/DIV switch. If trace shift is observed, repeat 
Step 2 of this procedure. 



7. Check Oeflecifon Accuracy and Variable Range 

a. Set both AC-GND-DC switches to DC. 

b. CHECK- Deflection accuracy is within the limits 
given in Table 5-3 for each CH i VOLTS/DIV switch 
setting and corresponding standard-amplitude 
signal. When aithe20 mV VOLTS/DIV switch setting, 
rotate the CH 1 VOLTS/DIV Variable control fully 
counter clockwise and CHECK-that the display 
decreases to 2 divisions or less. Then return the 
CH 1 VOLTS/DIV Variable control to the CAL detent 
and continue with the 50 mV check. 

c. Move the cable from the CH 1 OR X input connector 
to the CH 2 OR Y input connector. Set the Vertical 
MODE switch to CM 2. 

d. Repeat part b using the Channel 2 controls. 



VOLTS/DIV 

Switch 

Setting 


Standard 

Amplitude 

Signal 


Accuracy 

Limits 

(Divisions) 


2 mV 


10 mV 


4.90 to 5.10 


5 mV 


20 mV 


3.92 to 4.08 


10 mV 


50 mV 


4.90 to 5.10 


20 mV 


0.1 V 


4.90 to 5.10 


50 mV 


0.2 V 


3.92 to 4.08 


0.1 V 


0.5 V 


4.90 to 5.10 


0.2 V 


1 V 


4.90 to 5.10 


0,5 V 


2 V 


3.92 to 4.08 


1 V 


5 V i 


4.90 to 5.10 


2 V 


10 V 


4.90 to 5.10 


5 V 


20 V 


3.92 10 4.08 



8. Adjust Acquisitton Position Registration 
(R2214and R2245) 

a. Set: 

VOLTS/DIV ^1h) 10 mV 

AC-GND-DC (both) GND 

ASEC/DIV IOjlS 



b. Position the Channel 2 trace exactly on the center 
horizontal graticule line using the Charviel 2 
POSITION control. 

c. Set: 



STORE/NON-STORE 

SAVE/CO NT 
Acquisition MODE 
1K/4K 



STORE (button 
in) 

CONT 

AVERAGE 

IK 



d. ADJUST-CH2 OFFSET (R2214) to position the 
Channel 2 trace exactly on the center horizontal 
graticule line. 

e. CHECK-Channel 2 trace remains within 0-5 
division of the center horizontal graticule line when 
switching from NON-STORE to STORE at VOLTS/ 
DIV switch settings from 2 mV/div to 5 V/div. 

f. Set 



Vertical MODE CH 1 

STORE/NON-STORE NON-STORE 

(button out) 
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g. Position the Channel 1 trace exactly on the center 
horizontal graticule line usir^ the Channel 1 
POSITION control. 

h. Set STORE/NON-STORE switch to STORE (button 
in). 

i. ADJUST-CHI OFFSET (R2245) tO position the 
Channel 1 trace exactly on the center horizontal 
graticule line. 

j. CHECK -Channel 1 trace remains within 0.5 
division of the center horizontal graticule line when 
switi^lng from NON-STORE to STORE at VOLTS/ 
OlV switch settings from 2 mV/div to 5 V/div. 

9. Adjust AcquislUon Gain (R2283 and R2273) 

a. Set; 

VOLTS/DIV ^oth) 10 mV 

AC-GND-DC (both) DC 

A SEC/DIV 0.2 ms 

STORE/NON-STORE STORE (button 

in) 

b. Set the calibration generator output to 50 mV. 

c. Center the display within the graticule using the 
Channel 2 POSITION control, 

d. ADJUST- CM1 GAIN (R2283) for an exact 5- 
divlsion display. 

e. Move the cable from the CH l OR X input connector 
to the CH 2 OR Y input connector. Set the Vertical 
MODE switch to CH 2. 

f. Center the display witiiln the graticule using the 
Channel 2 POSITION control. 

g. ADJUST -CH2 GAIN (R2273) for an exact 5- 
dlvlsion display. 

h. Disconnect the test equipment from the Instrument. 

10. Adjust Acquisition Add Mode (R2278) 

a. Set; 

Vertical MODE BOTH and ALT 

VOLTS/DIV (both) 20 mV 



b. Connect a 50 mV standard-amplitude signal from 
the calibration generator via a 50-0 cable and a 
dual-input coupler to the CH 1 OR X and CH 2 OR Y 
input connectors. 

c. Center both displays equally above and below the 
center horizontal graticule line using the Channel 1 
and Channel 2 POSmON controls. 



NOTE 

Repeat step 9 if the amplitude of the Channel 1 
and Channel 2 displays are not the same. 

d. Set the Vertical MODE switch to ADO. 

e. ADJUST-ADD GAIN (R2276) for an exact 5 
divisions of display. 

f. Disconnect the test equipment from the instrument. 

11. Check Store Deflection Accuracy 

a. Set: 

Vertical MODE CH 1 

VOLTS/DIV (both) 2 mV 

b. Conned a 10 mV standard-amplitude signal from 
the calibration generator via a 50-Xl cable to the 
CH 1 OR X Input cortnector. 

c. Use the CURSORS control and SELECT C1/C2 
switch (push In the CURSORS control knob) to set 
one cursor at the bottom of the square wave and the 
other cursor at the top of the square wave. 

d. CHECK-Deflection accuracy is within Uie limits 
given in Table 5-4 for each CH 1 VOLTS/DIV switch 
setting and conesponding standard-amplitude 
signal. 

e. Move the cable from the CH 1 OR X input connector 
to the CH 2 OH Y input connector. Set the Vertical 
MODE switch to CH 2. 

f. Repeat parts c and d for each CH 2 VOLTS/DIV 
switch setting. 

g. Discorviect the test equipment from the instrument. 
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Table 5-4 

Store Deflection Accuracy 



VOLTS/DIV 
Switch Setting 


standard Amplfojde 
Signal 


Divisions of 
Deflection 


Voltage Readout 
Limits 


2 mV 


10 mV 


4.90 to S.10 


9.70 to in.-ftO mV 


5 mV 


20 mV 


3.92 to 4.0S 


19.40 to 20.60 mV 


10 mV 


50 mV 


4.90 to 6.10 


48.5 to 51.5 mV 


a) mV 


0.1 V 


4.90 to 5.10 


97.0 to 103.0 mV 


50 mV 


0.2 V 


3.92 to 4.08 


194.0 to 206.0 mV 


0.1 V 


0.5 V 


4.90 to 5.10 


0.485 to 0.516 V 


0.2 V 


1 V 


4.90 to 5.10 


0.970 to 1.030 V 


n.fi V 


2 V 


.3 92 to 4 Oft 




1 V 


5 V 


4.90 to 5.10 


4.85 in S.1.5 V 


2 V 


10 V 


4.90 to 5.10 


9.70 in 10.S0 V 


5 V 


20 V 


3.92 to 4.08 


19.40 tn 20.fi0 V 



1 2. Adjust Store Y Offset and Gain (R9224 and 
R9222) 



a. Press in tne SETUP ADV FUNCT button to select 
ADVANCED FUNCTIONS menu. 



b. Press in the Diag Menu button to select DIAG- 
NOSTICS menu and then select and Box. 



c. Press in the RUN button to select the Box, center the 
box on ^e screen horizontally with the Horizontal 
POSmoN control. 



d. ADJUST-YOFFSET (R9224) so that the bottom 
trace of the outside box is exactly aligned with the 
bottom horizontal graticule line. 

e. ADJUST-YGAIN (R922^ so that the hei^t of the 
inside box is exactly 6 vertical divisiooB. 



f. INTERACTION Repeat parts d and e until the height 
of the inside box is exactly 6 vertical divisions smd 
the bottom trace of Ste outside box is aligned with 
the bottom horizontal graticule line. 



g. Press the EXIT button and return to the DIAG- 
NOSTICS menu. 



13. Adjust Acquisition Position Offset (R7325 and 
R7335) 

a. Set: 

Vertical MODE BOTH and ALT 

AC-GND-DC (both) 6ND 

b. Select Cal and Vert In the DIAGNOSTICS menu and 
press the RUN button. The display will consist of 
three short and two baseline traces on the screen. 

c. Vertically position the two baseline traces ^ctly on 
the center horizontal graticule line. 

d. Press in momentary the CURSORS control knob to 
vertically centered the two short movable traces 
near the two overlapping baseline traces. 

e. Vertically position Channel 1 baseline trace to the 
top and bottom of the screen using the Channel 1 
POSITION control. Note the separation of the short 
trace from the baseline trace at the top and bottom of 
the screen. 

f. AOJUST-CHl ACQ POS OFFSET (R7325) for mini- 
mum separation of the Channel 1 baseline and the 
short trace at the top and bottom of the screen. 

g. Repeat part e for Channel 2 baseline trace. 

h. ADJUST- CH2 ACQ POS OFFSET (R7335) for mini- 
mum separation of the Channel 2 baseline and the 
short trace at the top and bottom of the screen. 



5-10 








































Adjustment Procedure-2232 Service 



I Press the EXIT and SETUP ADV FUNCT buttons to 
return the Instrument to a display mode. 

14. Adjust Attenuator Compensation (Cl 2, C11,CS, 
C4. C62. C61.C55, C54) 

a. Set; 

Vertical MODE CH 1 

VOLTS/DIV (both) 0.1 V 

AC-OC-GND DC 

SEC/DIV 20 jis 

STORE/NON-STORE NON-STORE 

(button out) 

b. Connect the hi^-amplltude square wave output via 
a 50-n termination, a probe-tip-to-BNC adapter, 
and tiielOX probe to the CH 1 OR X Input connector. 

c. Set the generator to produce a 1-KHz, 5-division 
display and compensate the probe using the probe 
compensation adjustment (see the probe instruction 
manual). 

d. Replace the probe and probe-tlp-to-BNC adapter 
with a 60-n cable, connect the 50-fl termination to 
the end of the cable. 

e. Set the generator to produce a 5-dlvision display. 



NOTE 

U&6 TaP/e 5-5 to identify the correct capacitor 
for each channel adjustment. 



h. Set the generator to produce a &-div»sion display. 

i. ADJUST-The 10X ATTN (C11) for best flat top. 

j. Repeat parts d through I until no further Improvement 
is noted. 

k. Set the CH1VOLTS/OIV switch to IV. 

l. Replace the probe and probe-tlp-to-BNC adapter 
with the 50-n cable. Connect Vie 50-n termination 
to the end of the cable. 

m. Set the generator to produce a 5-division display. 

n. ADJUST-The 1 0OX ATTN (C5) for best front comer. 

0. Replace the 50-n cable and 50-n termination wt^ 
the probe and probe-tip-to-BNC adapter. 

p. Set the generator to produce a 5-division display. 

q. ADJUST-The 10C5X ATTN (C4) tor best flat top. 

r Repeat parts I through q until no further improvement 
is noted. 

s. Set the Vertical MODE switch to CH 2. 

t. Repeat parts b through r for Channel 2 attenuators. 

u. Disconnect ^e test equipment from the Instrument. 

IS. Adjust High-Frequency Compensation 
(C237, R240 and R241) and Channel 2 
High-Frequency Compensation (C180) 



f. ADJUST-The 10X ATTN (Cl 2) for best front comer 



a. Set; 



g. Replace the 50-G cable and 50-n termination wito 
the probe and probe-tip-to-BNC adapter. Connect 
the 50-n termination to the high-amplitude square 
wave output. 



T^ble 5-S 

Attenuator Compensation Adjustments 



Adjustmem 


Channel 1 


Channel 2 


1 0X ATTN (LF Como> 


C12 


C62 


10X ATTN (Input C) 


C11 


C61 


100XATTN (LF Comp) 


C5 


C55 


100XATTN (Input Cl 


C4 


C54 



Vertical MODE 
BW LIMIT 
VOLTS/DIV (both) 
AC-GND-DC (both) 
A SEC/DIV 
A&B SOURCE 



CH 1 

Off (button out) 
10 mV 
DC 

0-05 }xs 
VERT MODE 



b. Connect the positive-going last-rise square wave 
output via a 50-n precision cable, a 1QX attenuator, 
and a 50-n termination to the CH 1 OR X input 
connector. 

0 . Set the generator to produce a 1-MHz, 5-dtvlsion 
display. 

d. Set the top of the display to the center horizontal 
graticule line using the Channel 1 POSITION control . 
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e. ADJUST-HF COMP (C237) for 2% Overshoot <0.1 
division) on the displayed signal. 

f. ADJUST-HF COMP (R240 and R241) for best flat 
top on the front comer. 

g. Repeat parts e and t until no further improvement is 
noted. 

h. Set the CM 1 VOLTS/DIV switch to 5 mV. 

I. Set the generator to produce a s-divtsion display. 

). CHECK-Dlspiay aberrations are within 4% (0.2 
division or less) for the following VOLTS/DIV switch 
settings: 5 mV through 50 mV. Adjust the generator 
output and add or remove the 10X attenuator as 
necessary to maintain a 5-dlvlslon display at each 
VOLTS/DIV switch setting. 

k. CHECK-Dlspiay aberrations are within 6% (0.25 
division or less) tor the following VOLTS/DtV switch 
settings: 0.1 Vand 0.2 V. Adjust me generator output 
and add or remove the 1 0X attenuator as necessary 
to maintain a 5-division display at each VOLTS/DIV 
switch setting. 

l. Move the cable from the CH 1 0R X input connector 
to the CH 2 on Y input connector and recoiviect the 
1QX attenuator. Set the Vertical MODE switch to 
CH 2. 

m. Set the generator to produce a S-division display. 

n. Set the top of the display to the center horizontal 
graticule line using the Channel 2 POSITION control. 

0 . ADJUST-CH2 HF COMP (C180) to match the 
Channel 2, 10 mV compensation to the Channel 1 
10 mV compensation. 

p. Set the CH 2 VOLTS/DIV switch to 5 mV. 

q. Repeat parts i through k for Channel 2. 

1 6. Adjust 2-mV Peaking Compensation (C76 and 
C26) 

a. Set both VOLTS/OIV switches to 2 mV. 

b. Set the generator to produce a S-dMsion display. 
Add XI 0 attenuator as necessary. 



c. Set the top of the display to the center horizontal 
graticule line using the Channel 2 POSITION control. 

d. ADJUST-2mVPEAK(C7^for4% (0.2 divisions or 
less) aberratior^s of the displayed signal. 

e. Move the cable from the CH 2 OR Y input connector 
to the CH 1 OR X input connector. Set the Vertical 
MODE switch to CH 1. 

f. ADJUST-2mV PEAK (C26) for 4% (0.2 divisions or 
less) aberrations of me displayed signal. 



17 . 



a. 



b. 



c. 



d. 

e. 

f. 

Q- 



h. 



j. 

J- 

k. 



I. 



Adjust Acquisition High Frequency Peaking 
(C2207, C2202, R2298, and R2297) 

Set; 



VOLTS/DIV (bom) 
STORE/NON-STORE 

SAVE/CONT 
TRIG POS 
Acquisition MODE 



10 mV 

STORE (button 
in) 

CONT 
Post Trigger 
AVERAGE 



Set the generator to produce a 5-dMsion display. 



Set me top of the display to the center horizontal 
graticule line using me Channel 1 POSITION contol. 



ADJUST-CHI HF PEAK (C2a)7 and R2298) for 
best front comer. 



Press In me SAVE/CONT button to select SAVE. 



CHECK-Dlspiay aberrations are wimin 4% (0.2 
division or less). 

Move me cable from me OH 1 OR X input connector 
to the CH 2 OR Y input connector. Set me Vertical 
MODE switch to CH 2. 



Press in the SAVE/CONT button to select CONT. 

ADJUST-CH2 HF PEAK (C2202 and R2297) for 
best front comer. 

Press in me SAVE/CONT button to select SAVE. 

CHECK-Dlspiay aberrations are within 4% (0.2 
division or less). 

Disconnect the test equipment from me instrument. 
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NOTE 

Install the Instrument cabinet for the remaining 
vertical checks and allow a 20-minute warm- 
up period before continuing with the Adjust- 
ment Procedure. See the “Cabinet" remove and 
replace instructions located in the “Mainte- 
nance" section of the manual. 



1 8. Check Bandwidth Umit Operation 



a. Set; 



Vertical POSITION (hoth) 
BW LIMIT 

VOLTS/DIV Variable (both) 
AC-GND-DC (both) 

A SEC/DIV 

STORE/NON-STORE 



Midrange 
On (button in) 
CAL detent 
DC 
20 

NON-STORE 
(button out) 



b. Connect the leveled sine-wave generator output via 
a 50-fl cable and a 50-fl termination to the CH 2 OR 
Y input connector. 



c. Set the generator to produce a 50-kHz, 6-dlvlsicm 
display. 



d. Adjust the generator output frequency until the dis- 
play amplitude decreases to 4.2 divisions. 



e. CHECK- Generator output frequency i$ between 
18 MHz and 22 MHz. 



f. Move the cable from CH 2 OR Y input connector to 
the CH 1 OR X input connector 

g. Set the Vertical MODE to CH 1 . 

h. Repeat parts d and e. 



19. Check Bandwidth 



a. Set: 



BW LIMIT Off (button out) 

VOLTS/DIV (both) 2 mV 

b. Set the generator to produce a 50-kHz, 6-dlvision 
display. 

0 . CHECK- Display amplitude is 4.2 divisions or 
greater as the generator output frequency is 
increased up to the value shown In Table 5-6 for the 
corresponding VOLTS/DiV switch setting. 



Table 5-6 

Settings for Bandwidth Checks 



VOLTS/DIV 


Generator 


Switch Setting 


Output Frequency 


2 mV 


80 MH7 


5 mV to 0.5 V 


too MHz 



d. Repeat parts b and c for all CH 1 VOLTS/DIV switch 
settings, up to the output-voltage upper limit of the 
sine-wave generator being used. 

e. Move the cable from the CH 1 OR X Input connector 
to the CH 2 OR Y input connector. Set the Vertical 
MODE switch to CH 2. 

f. Repeat parts b and c for all CH 2 VOLTS/DIV switch 
settings, up to the output-voltage upper limit of the 
sine-wave generator being used. 

20. Check Repetitive Store Mode and Bandwidth 

a. Set; 

CH 2 VOLTS/DIV 10 mV 

A SEC/DIV 0.2 ms 

b. Set the generator to produce a 50-kHz, 6-division 
display. 

c. Set: 

A SEC/DIV 0.05 AS 

X10 Magnifier On (knob out) 

d. Set the generator to produce a 100-MHz display. 

e. Set; 

STOR0NON-STORE STORE (button 

in) 

SAV0CONT CONT 

NOTE 

Allow the points fo accumulate for a few 
seconds before san/Ing the display. 

f. Press in the SAVE/CONT button to select SAVE. 

g. CHECK-The 100-MHz display is saved. 

h. CHECK-The display amplitude Is 4.2 divisions or 
greater. 
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i. 


Set: 




NOTE 




Vertical MODE 


BOTH and ALT 


To continue with tfte Adjustment Procedure, 




SAVE/CONT 


CONT 


remove the instrument cabinet and ailow a 
20-mlnute time period to elapse before con- 


]. 


Repeat parts 1 through h. 




tinuing with the Adjustment Procedure. See the 
Cabinet removal instructions located in the 


k. 


Disconnect the test equipment from the Instrument. 


Maintenance secb'on of the manual. 
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HORIZONTAL 



Equipment Required (See Table 4-1): 

Calibration Generator 50-n Coaxial Cable 

Leveled Sine-Wave Generator 50-rt BNC Termination 

Time-Mart< Generator Low-Capacllance Alignment Tooi 

Test Oscilloscope Screwdriver 



See ADJUSTMENT LOCATIONS 1. ADJUSTMENTS 3 and ADJUSTMENT LOCATIONS 4 
St the back of the manual for test points and adjustment locations. 



INITIAL CONTROL SETTINGS Storage 



Vertical 



POSITION (both) 

MODE 

X-Y 

BW UMIT 
CH 1 VOLTS/DIV 
CH 1 VOLTS/DIVVariable 
Channel 1 AC-GND-OC 



Midrange 
CH 1 

Off (button out) 
Off (button out) 
0,5 V 

CAL detent 
DC 



Horizontal 

POSITION 

MODE 

A and B SEC/DIV 
SEC/OIV Variable 
X10 Magnifier 
B DELAY TIME POSITION 



Midrange 

A 

0.1 ms 
CAL detent 
Off (knob in) 
Fully counter- 
clockwise 



STORE/NON-STORE NON-STORE 

(button out) 

PROCEDURE STEPS 

1 . Adjust Horizontal Amplltter Gain (R740 and 
R730) 

a. Corviect 0.1-ms time markers from the lime-mark 
generator via a 50-D cable and a 50-n termination 
to the CH 1 OR X input connector. 

b. Use the Horizontal POSITION control to align the 1 st 
time marker with the 1 st vertical graticule line. 

c. ADJUST-A SWEEP GAIN (R740) for 1 time marker 
per division over the center 8 divisions. 

NOTT 



B TRIGGER 
SLOPE 
LEVEL 



When making timing measurementa, use as a 
reference the tips of the time markers 
Positive (button positioned at the center horizontal graticule 

out) line. 

Fully clockwise 



A TRIGGER 



d. Set the Horizontal MODE switch to B. 



VAR HOLDOFF 

MODE 

SLOPE 

LfVEL 

A&B SOURCE 
A COUPL 
A EXT COUPL 



NORM 
P-P AUTO 
Positive (button 
in) 

Midrange 

VERT MODE 

NORM 

DC 



e. ADJUST- B SWEEP GAIN (R730) for 1 time marker 
per division. 

2. Adjust XI 0 Horizontal Amplifier Gain (R754) 
a. Set; 

Horizontal MODE A 

X10 Magnifier On (knob out) 
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b. Select 10-us lime markers from the time-mark 
generator. 

c. Aiigt the nearest time marker to the tst veiticai 
graticule iine with Ore 1st graticuie iine. 

d. ADJUST- XI 0 QAiN (R754) for 1 time marker per 
division over the center 8 divisions. 



g. Rotate the SEC/DIV Variable control out of detent. 

h. CMECK-For 2 time markers per division over the 
center 8 divisions. 

5. Adjust Delay Timing and Readout (R646, R652, 
and R6119) 



3. Adjust Magnifier Registration (R749) 

a. Set the A SEC/DIV Switch to 0.2 ms. 

b. Select 1-ms time markers ^om the time-mark 
generator. 

c. Position the middle time marker to the centervertical 
graticule line using the Horizontai POSITION 
control. 



a. Set: 

BOTH 
0.1 ms 
1 ^s 

CAL detent 
NON-STORE 
QMJtton out) 

b. Select 0.1-ms time markers from Uie time-mark 
generator. 



Horizontal MODE 
A SEC/DIV 
B SEC/DIV 
SEC/DIV Variable 
STORE/NON-STORE 



d. Set the X10 Magnifier to Off (knob in). 

e. ADJUST-MAG (R749) to position the middle time 
marker to the center vertical graticule line. 

f. Set the XI 0 Magnifier to On (knob out) and CHECK- 
for no tKxizontal shift in the time marker. 

g. Repeat parts c through f until nofurtfier improvement 
Is noted. 

4. Adjust/Check 4K to 1 K Display Compress 
(R7507) 

a. Set: 



c. Adjust the A/B SWP SEP conkol to separate the A 
and B Sweeps. 

d. Position the start of the trace exactly on the 1 st verti- 
cal graticule line using the Horizontal POSITION 
control. 

e. Rotate the B DELAY TIME POSITION control fully 
counter clockwise. 

f. /ADJUST- DELAY START (R646) so Wiat the intensi- 
fied zone starts at 0.1 divisions. 

g. Rotate the B DELAY TIME POSITION control fully 
clockwise. 



A SEC/DIV 
STORE/NON-STORE 

SAVe/CONT 

1K/4K 



50 ^.8 

STORE (button 
in) 

CONT 

4 K 



h. ADJUST-D-END (R652) so that the intensified 
zone starts at 10.1 divisions. 

i. Repeat parts e through h until no further improve- 
ment is noted. 



b. Set Store Reset plug (P9104) to reset position. 

c. Select 0.2-ms time markers from the time-maik 
generator. 

d. ADJUST- RATIO ADJ (R7507) fof 1 time markerper 
division over the center 8 divisions. 

e. Set the Store Reset plug (P91Q4) to normal position. 

f. Select 0.1 -ms time markers from the time-mark 
generator and check that the time madrers are 
2 divisions apart. 



j. Rotate the B DELAYTIME POSITION control until the 
2nd A-Svi/eep time marker Is aligned with a selected 
reference vertical graticule line on the B Sweep. 
Record the DLY » readout for pail I. 

k. RotatetheBDELAYTlMEPOSITION control untilihe 
1 0th A-Sweep time marker is aligned with the same 
selected reference vertical graticule line on the B 
Sweep as in part }. 

l. ADJUST-DLYRO(R6119) until the DLY = readout 
display between the 2nd time marker and the 10th 
time marker is 0.600 ms. 
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8. Adjust High-Speed Timing (C703 and C71 3) 

a. Set; 



Horizontal MODE 
A SEC/DIV 
A SEC/OIVVarlable 
B DELAY TIME POSITION 



A 

1 ^8 

CAL detent 
Fully counter- 
clockwi&e 



b. Select 50-ns time markers from the time-marker 
generator. 

c. Adjust the A TRIGGER LEVEL control for a stable, 
triggered display. 

d. Use the Horizontal POSITION control to align the 
2nd time marker with the 2nd venical graticule line. 



b. Select 1-U8 lime markers from the time-mark 
generator. 

C, ADJUST-A HIGH SPEED TIMING (C703) for t time 
marker per division 

d. Set: 

Horizontal MODE B 

A SEC/DIV 2 MS 

B SEC/DIV 1 MS 

e. ADJUST- B HIGH SPEED TIMING (C713) for 1 time 
marker per division over the certter 8 divisions. 

7. Adjust 5 ns Timing and LInearhy <C775 and C785) 

a. Set: 

CH1VOLTS/DIV 0.2 V 

Horizontal POSITION Midrange 

Horizontal MODE A 

A SEC/DIV 0.05 MS 

X10 Magnifier On (imob out) 

b. Select 10-ns time markers from the time-mark 
generator. 

c. Align the time markers with the vertical graticule 
lines using the Horizontal POSITION control. 

d. ADJUST-5 ns Timing (C775 and C785 alternately) 
for one time marker every 2 divisions over the center 
8 divisions of the magnified sweep. 

e. CHECK-Time markers between the 2ixl and 4th 
vertical graticule lines should be aligned within 0-05 
division. If not, a slight compromise between timing 
and linearity should be made by readjusting the 
5-ns Timing capacitors (C775 and C785). 



e. CHECK-nming accuracy is within 2% (0.16 
division at the 10th vertical graticule line), and 
lineality is within 5% (0.1 division over any 2 of the 
center 8 divisions). 

NOTE 

For checking the timing accuracy of tfte A SBC/ 

DIV switch settings from SO ms to 0-5 iis, watch 
the time marker tips only at the 2nd and lOth 
verffca/ graticule lines while adjusting the Hori- 
zontal POSITION control. 

f. Repeat parts c through e for the remaining A SEC/ 
DiV and time-mark generator setting combinations 
shown in Table 5-7 under the Normal (XI) column. 

g. Set: 

A SEC/DIV 0.05 MS 

X1Q Magnifier On (knob out) 

h. Select 10-ns time markers from the time-martr 
generator. 

I. Use the Horizontal POSITION control to align the 1 st 
time marker that is 25 ns beyond the start of the 
sweep with the 2nd vertical graticule line. 

j. CHECK-Timing accuracy Is within 3% (0.24 
division at the 10th vertical graticule line), and 
linearity is within 5% (0.1 division over any 2 of the 
center 8 divisions). Exclude any portion of the 
sweep past the 100th magnified division. 

k. Repeat parts i and ] for the remaining A SEC/DIV and 
time-mark generator setting combinations shown in 
Table 5-7 under the XIO Magnified column. 



8. Check Timing Accuracy and Linearity 



I. Set; 



a. Set; 

CH 1 VOLTS/DIV 
XIO Magnifier 



0.5 V 

Off (krn^ in) 



Horizontal MODE 
A SEC/OIV 
B SEC/DIV 
XIO Magnifier 



B 

0.1 MS 
0.05 MS 
Off (knob in) 
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Table 5-7 

Settings for Timing Accuracy Checks 



SEC/DIV 


Time-Mark Generator Setting 


Switch 

Setting 


Normal (Xt) XI 0 Magntfled 



0.05 )is SO ns 10 ns 

0.1 0.1 ^8 10 ns 

0.2 0.2 |LS 20 ns 

O.S )is 0.5 ^ SO ns 



1 


US 


1 


ps 


0.1 


ns 


2 


pS 


2 


ps 


0.2 


ps 


5 


pS 


5 


p8 


0.5 


ps 


10 


ps 


10 


ps 


1 


p8 


20 


ps 


20 


pS 


2 


pS 


50 


ps 


50 


ps 


5 


ps 


0.1 


ms 


0.1 


ms 


10 


pS 


0.2 


ms 


0.2 


ms 


20 


ps 


0.5 


rrts 


0.5 


ms 


50 


pS 


1 


ms 


1 


ms 


0.1 


ms 


2 


ms 


2 


ms 


0.2 


ms 


5 


ms 


5 


ms 


0.5 


ms 


10 


ms 


10 


ms 


1 


ms 


20 


ms 


20 


ms 


2 


ms 


50 


ms 


50 


ms ; 


5 


ms 



A Sweep Only 



0.1 8 


0.1 8 


10 ms 


0.2 s 


0.2 s 


20 ms 


0.5 s 


0.5 s 


50 ms 



m. Repeatpan&btlvoughkfortheBSweep.KeeptheA 
SEO/DiV Switch one setting slower than the B SEC/ 
DtV switch. 

9. Check Delay Time Differential Accuracy 

a. Set: 



Channel 1 AC-GND-DC GND 

Horizontal MODE BOTH 

AandB8EC/DlV 0.2 ms 

X10 Magnifier Off^nobin) 

A TRIGGER MODE P-PAUTO 



b. Use the Horizontal POSITION control to align the 
start of the A Sweep witii the 1st vertical graticule 
line. 

c. Rotate the B DELAY TIME POSITION control fully 
counterclockwise. 

d. CHECK-'Intensifiedportionofthetracestartswithin 

0. 5 division of the start of the sweep. 

e. Rotate the B DELAY TIME POSITION control fully 
dockwise. 

f. CHECK- Intensified portion of the trace is past the 
1 tVi vertical graticule line. 

g. Set the A and B SEC/OIV switch to 0-5 iis. 

h. Repeat parts b through f. 

i. Set: 

Channel 1 AC-GND-DC DC 

B SEC/DIV 0.05 >is 

6 DELAY TIME POSITION Fully counter- 

clockwise 

]. Select 0.5-us time markers from the time-mark 
generator. 

k. Rotate the B DELAYTIME POSITION control so that 
the top of the 2nd time marker on the B Sweep Is 
aligned with a selected reference vertical line. 
Record the DLY = readout for part m. 

l. Rotate the B DELAY TIME POSITION control fully 
clockwise until the top of the 1 0th time marker on the 
B Sweep is aligned with the same selected ref- 
erence vertical line as in part k. Record the DLY = 
readout for part m. 

m. CHECK- Delay time readout is within the limits 
given in Table 5-8 (Delay Readout Limits column) by 
subtracting tiie delay time reading in part k from part 

1. 

n. Repeat parts k through m for the remaining B SBC/ 
DIV and time-mark generator settings given In Table 
5-8, check the 8-division delay time accuracy for 
eacrfi A SEC/DIV switch setting given in column 1 of 
the table. 
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Table 5-8 

Settings for Delay Time Differential Cbe^s 



Time-Mark 
Generator and 
A SEC/DIV 
Settings 


B 

SEC/DIV 

Setting 


Eight 

Division 

Delay 


Delay 

Readout 

Umits 


0.5 iis 


0.05 IJ.S 


4.000 >1$ 


3.948 ^S to 4.052 (lS 


5 |is 


0.5 IJ.8 


40.00 


39.48 ^S to 40.52 fis 


50 ^S 


5 fxs 


400.0 )i8 


394.8 to 405.2 ^ 


O.S ms 


50 ms 


4.000 ms 


3.948 ms to 4.052 ms 


5 ms 


0.5 ms 


40.00 ms 


39.48 ms to 40.52 ms 


50 ms 


5 ms 


400.0 ms 


394.8 ms to 405.2 ms 


0.5 s 


50 ms 


4.000 s 


3.948 s to 4.052 s 



10. Adjust Vector Generator (R6312 and R8321) 12. Adjust Horizontal Position Registration (R739) 



a. Press in the SETUP ADV FUNCT button to display 
the ADVANCED FUNCTIONS menu. 

b. Press In the Dlag Menu button to display tie DIAQ> 
NOSTICS menu and select the Cal and Box items. 

c. Select Run and horizontally center the Box with ffie 
Horizontal POSITION control. 



a. Set: 

GND 
A 

0.1 ms 

STORE puttwi 
in) 

IK 



Channel 1 AC-GND-DC 
Horizontal MODE 
A SEC/DW 
STORE/NON-STORE 

1K/4K 



d. ADJUST-XVECT(R6321)andYVECT(R63l2)for 
best displays of the delta symbols (no tails or tilting) 
located at each of the four comers on the saeen. 

11. Adjust Store X Offset and Gain (R9214 and 
R9212) 

a. ADJUST-XOFFSET (R9214) so that the left trace of 
the outside box is exactly aligned with the 1 st verti- 
cal graticule line. 

b. ADJUST-XGA1N(R9212) so that the inside box is 
exactly 8 divisions wide. The inside box is hori- 
zontally centered with the Horizontal POSITION 
control. 



b. Position the trace on the center horizontal graticule 
line using the Vertical POSITION control. 

c. Position the sweep start of the display exactly on the 
extreme left vertical graticule line using the 
Horizontal POSITION control. 

d. Set the STORE/NON-STORE switch to NON- 
STORE (button out) 

e. ADJUST-HORIZ POS REG (R739) to position the 
start of the trace exactly on the extreme left vertical 
graticule line. 

13. Check Store Differential and Cursor Time 
Difference Accuracy 



c. INTERACTION Repeat parts a and b until the inside 
box is exactly 8 horizontal dMsions wide and the left 
trace of the outside box is aligned with the 1st 
vertical graticule line. 

d. Press the EXIT and the SETUP ADV FUNCT buttons 
to return the instrument to a display mode. 



a. Set the STORE/NON-STORE switch to STORE 
(button in) 

b, Use tti© Channel 1 POSITION control to center the 
base line vertically and the Horizontal POSITION 
control to align the start of the trace with ttie 1st 
vertical graticule line. 
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c. Use the CURSORS control and SELECT C1/C2 
switch (push In the CURSORS control knob) to set 
one cursor exactly on the 2 nd v^lcal graticule line 
and position the active cursor to the right using the 
CURSORS control until AT readout display 
0.8CX) ms. 

d. CHECK- Graticule indication of cursor diff^nce at 
the 10th vertical grattcuie line Is within 0.1 6 division. 

e. Set the Channel 1 AC-GND-DC svt^ to DC. 

f. Select 0.1-ms time mailrers from the time-mark 
gen^tor. 

g. Use the Horizontal POSITION control to align the 
2nd time marker witii the 2nd vertical graticule line. 

h. Press In the SAVE/CONT button to select SAVE for a 
st£&ie display. 

i. Use the CURSORS control and SELECT C1/C2 
switch (push in the CURSORS control knob) to set 
the first cursor on the trailing edge of the 2nd time 
marker. 

j. Press in the CURSORS control knob to activate the 
second cursor. 

k. Set the second cursor on the trailing edge of the 1 0th 
time marker at the same voltage level as on the 2nd 
time marker, 

l. CHECK-The AT readout Is between 0.798 ms and 
0.802 ms. 

m. Press in the SAVE/CONT button to select CONT. 

n. SettheASEC/DIVswItchtoO.Sjis. 

c. Select 0.5-us time markers from the time-mark 
generator. 

p. Use the Horizontal POSITION control to align the 
2 nd time marker with the 2nd vertical graticule line. 



NOTE 

Allow the points to accumulate for a few 
seconds before savitig the display. 

q. Repeat parts h through k. 



NOTE 

Pulses with fast rise and fall times have only a 
few sample points, anditmaynotbepossibleto 
place the cursors at exactly the same voltage 
levels. 

r. CHECK— The AT readout is between 3.97 |is and 
4.03 

s. Disconnect the test equipment from the instument. 



14. Adjust X Gain (R760) 

a. Set; 

On 0>ution in) 

10 mV 
Midrange 
NON-STORE 
(button out) 

b. Connect the standard-amplitude signal from the 
Calibration Generator via a 50-0 cable to the CH 1 
OR X input connector. 

c. Use the Channel 2 POSITION and Horizontal 
POSITION controls to center the display. 

d. Set the generator to produce a 50 mV signal. 

e. ADJUST-X-QA1N(R760) for exactly 5 divisions of 
horizontal deflection. 

f. Disconnect the test equipment from the instrument, 



X-Y 

CH 1 VOLTS/OIV 
Horizontal POSITION 
STORE/NON-STORE 



15. Che^ A-$weep Hoidoff 

a. Set: 



X-Y 

Horizontal MODE 
A SEC/DIV 
VAR HOLDOFF 



Off ^sutton out) 
A 

1 ms 
NORM 



b, CcKinect the test oscilloscope and its 1CP( probe tip 
to the front end of R707 (toward the front panel) 
which is located on the Timing circuit board. 

c. CHECK-The A-8weep hoidoff Is greater then 3 ms 
but less than 7 ms. 



d. Rotate the VAR HOLDOFF control to the maximum 
clockwise position (MAX). 

e. CHECK-The A-Sweep hoidoff has increased by a 
factor of 10 or more. 

f. Disconnect the test oscilloscope 10X probe from 
R707. 
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TRIGGER 



Equipment Required (See l^ble 4 - 1 ): 




Calibration Generator 


BNC T-Connector 


Leveled Sine-Wave Generator 


50~O BNC termination 


Low-Frequency Generator 


600-n BNC Termination 


50-n BNC Coaxial Cable 


Screwdriver 


Dual-Input Coupler 





See ADJUSTMENT LOCATIONS 1 and ADJUSTMENT LOCATIONS 3 
at the back of the manual for test points and adjustment locations- 



INITIAL CONTROL SETTINGS 



Vertical (Both Channels) 



POSITION 


Midrange 


MODE 


BOTH-ALT 


X-Y 


Off (button out) 


BW LIMIT 


Off (button out) 


VOLTS/DIV 


0.5 V 


VOLTS/DIV Variable 


CAL detent 


INVERT 


Off (button Out) 


AC-GND-DC 


GND 


Horizontal 


POSITION 


Midrange 


MODE 


A 


A and B SEC/DIV 


1 ms 


SEC/DIV Variable 


CAL detent 


X10 Magnifier 


Off (knob in) 


8 DELAY TIME POSITION 


Fully counter- 
clockwise 


B TRIGGER 


SLOPE 


Positive (button 
out) 


LEVEL 


Midrange 


A TRIGGER 


VAR HOLDOFF 


NORM 


MODE 


P-P ALTTO 


SLOPE 


Positive (button 
out) 


LEVEL 


Midrange 


A & e SOURCE 


VERT MODE 


A COUPL 


NORM 


A EXT COUPL 


AC 



Storage 

STORE/NON-STORE NON-STORE 

(button out) 



PROCEDURE STEPS 

1 . Adjust Channel 1 Trigger Offset (R309) 

a. Set the Channel 1 trace and the Channel 2 trace to 
the center horizontal graticule line using the 
Channel 1 arvd Channel 2 POSITION controls. 

b. Connect the digital voltmeter low lead to chassis 
ground and the high (volts) lead to TP460, located 
on the bottom side of the Main circuit board. 

c. CHECK-Note the offset voltage reading at TP460 
for use In part e. 

d. SeltheA&BSOURCEswitchtoCHI. 

e. ADJUST-TRIG OFFSET (R309) so that the voltage 
reading is the same as that obtained in part c. 

f. Set the A & 8 SOURCE switch to CH 2. 

g. Repeat parts c through f until there is 1 mV or less 
difference in the voltmeter readings between the 
CH 1 and CH 2 positions of the a & B SOURCE 
switdi. 

h. Disconnect the test equipment from the instrument. 
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2. Adjust A end B Trigger SenslUvtty (R471 and 
R627) 

a. Set: 

Vertical MODE CH 1 

CH1VOLTS/DIV 0.1 V 

AC-GND-DC (both) AC 

ASEC/DIV 10 MS 

A & B SOURCE VERT MODE 

b. Connect the leveled sine-wave generator output via 
a 50-xi cable and a SO-n termination to the CH 1 0R 
X input connector. 

c. Set the generator to produce a 50-KHz. 2.2-division 
display. 

d. Set the CH 1 VOLTS/DIV switch to 1 V. 

e. ADJUST-TRIO SENS (R471) while rotating the A 
TRIGOER LEVEL control slowly so that the A Trigger 
Is just able to be maintained. 

f. Set the Horizontal MODE switch to B. 

g. ADJUST-B TRIO SENS (R627) while rotating the B 
TRIGGER LEVEL control slovirly so that the B THgger 
Is just able to be rrtaintained. 

3. Adjust P-P Auto Level (R434 and R435) 

a. Set: 

CH 1 VOLTS/DIV 50 mV 

A TRIGGER SLOPE Positive (button 

out) 

A TRIGGER LEVEL Fully clockwise 

Horizontal MODE A 

b. Set tt>e leveled sine-wave generator to produce a 
50-kHz, 6-dlvision display. 

c. Set the CHI VOLTS/DIV switch to 0.5 V. 

d. ADJUST-(+) P-P AUTO LEVEL (R434) SO that the 
vertical display Just solidly triggers on the positive 
peak of the signal. 

e. Set: 

A TRIGGER SUDPE Negative (button 

in) 

A TRIGGER LEVEL Fully counter- 

clockwise 



t. ADJUST-(-) P-P AUTO LEVEL (R435) SO that the 
display just solidly triggers on the negative peak of 
the signal. 

g. Disconnect the test equipment from the Instrument. 

4. Adjust Trigger Level Readout (RSI 55 and R61 56) 

a. Set: 

Channel 1 VOLTS/DIV 20 mV 

Channel 1 AC-GND-DC DC 

A SEC/DIV O.S ms 

A TRIGGER Mode NORM 

A TRIGGER LEVEL Midrange 

A & B SOURCE VERT MODE 

STORE/NON-STORE NQN-STORE 

(button out) 

b. Connect ttie standard-amplitude signal from the 
Calibration Generator via a 50-Ci cable to the CH 1 
OR X input connector. 

c. Set the generator to produce a 5 division standard- 
amplitude signal. 

d. Adjustthe ATrigger Level control for a stable display 
and center the waveform on the screen. 

e. Set the Channel 1 VOLTS/DIV switch to 10 mV for a 
10-division display. 

f. Vertically position the bottom of the waveform dis- 
play on the center horlzorttal graticule line. 

g. Set the A Trigger SLOPE switch to Negative (button 
In). 

h. Rotate the A Trigger LEVEL control camter- 
clockwise until the triggering of the waveform 
display becomes unstable. 

i. ADJUST— TOFFSET (R6156) for a trigger readout of 
0.00 mV. 

j. Set the A Trigger SLOPE switch to Positive (button 
out) and adjust the A Trigger Level control for a 
stable display. 

k. Vertically position the top of the waveform display 
on the center horizontal graticule line. 
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l, Rotate the A Trigger LEVEL control clockwise until 
the triggering of the waveform display oecomes 
unstable. 

m. ADJUST— TGAlN (R615S) for a trigger readout of 
too mv. 



ft. INTERACTlOk - Repeat parts f through m, adjusting 
TOFFSET (R8156) and TGAIN (R6155). 

o. DIscortnect the test equipment from the instrument. 
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MAINTENANCE 



This section contains information for conducting pre> procedures are included in the corrective maintenance 
ventive maintenance, troubleshooting, and corrective part of this section, 
maintenance on the instrument. Circuit board removal 

STATIC-SENSITIVE COMPONENTS 



The following precautions are applicable when per- 
forming any maintenance involving internal access to 
the Instrument. 



table 6-1 

Relative Susceptibility to 
Static-Discharge Damage 



5 CAUTION I 

Sfaffc discharge can damage any semi- 
conductor component In this Instrument. 

TTiis Instrument contains electrical components that are 
susceptible to damage from static discharge. Table 6-1 
lists the relative susceptibility of various classes of semi- 
conductors. Sialic voltages of 1 kV to 30 kV are common 
in unprotected environments. 

When performing maintenance, observe the following 
precautions to avoid component damage; 

1 . Minimize handling of static-sensitive components. 

2. Transport and store static-sensitive components or 
assemblies in their original containers or on a metal 
rail. Label any package that contains static- 
sensitive components or assemblies. 

3. Discharge the static voltage from your body by 
wearing a grounded antistatic wrist strap while 
handling these components. Servicing static- 
sensitive components or assemblies should be per- 
formed only at a static-free work station by qualified 
service personnel. 

4. Nothing capable of generating or holding a static 
charge should be allowed on the work station 
surface. 

5. Keep the component leads shorted together when- 
ever possible. 

6- Pick up components by their bodies, never by their 
leads. 

7. Do not slide the components over any surface. 



Semiconductor Classes 


Relative 

Susceptibility 

Levels^ 


MOS or CMOS microcircuits or 
discretes, or linear microcircuits 
with MOS inputs (Most Sensi- 
tive) 


1 


ECL 


2 


Schottky signal diodes 


3 


Schottky TTL : 


4 


High-frequency bipolar 
transistors 


5 


JFET 


6 


Linear microcircuits 


7 


Low-power Schottky TTL 


8 


TTL (Least Sensitive^ 


9 



* Voltaga •qiilvalant tat Isvels (voltaga discharged from a 
1 oe-pr capacitor through roaletanca of 1 00 A) : 



1 a 100 to 500 v 

2 « 200 to StXi V 

3 - 250 V 

4 a 500 V 

5 a 400 to 600V 



6 a 600 to 800 V 

7 a 400 to 1000 V (esi) 

8 - 900 V 

9 a 1200 V 



8. Avoid handling components in areas that have a 
floor or v/ork-surface covering capable of gen- 
erating a static charge. 

9. Use a soldering iron that is connected to earth 
ground. 

10. Use only approved antlslatic, vacuum-type 
desoldering tools for component removal. 
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PREVENTIVE MAINTENANCE 



INTRODUCTION 

Preventive maintenance consists of cleaning, visual 
inspection, and checking Instirument performance. 
When performed .regularly, it may prev^ Instrumerrt 
malfunction and enhance instrument reliability. The 
severity of the environment in whic^ the instrument is 
used determines the required fmquency of main- 
tenance. An appropriate time to accomplish preventive 
maintenance is just before instrument adjustment. 



GENERAL CARE 

The cabinet minimizes accimuiation of dust inside the 
tnsturr>ent and should norrrtally be in place when 
operating the oscilloscope. The front cover supplied 
with the instrument provides both dust and damage pro- 
tection for the front panei and crt. The front cover should 
be on whenever the instrument is stored or is being 
transported. 



INSPECTION AND CLEANING 

The instrument should be \^sually Inspected and 
cleaned as often as opiating conditions require. 
Acomuilation of dirt in the instrument can cause over- 
heating and component breakdown. Dirt comprments 
acts as an Insulating blanket, preventing efficient heat 
dissipation. It also provides an electrical conduction 



path that could result in instrument failure, especially 
under hIgh-humIdIty coTKiHions. 

I CAUTION 5 

Z^iA/wwwr« 

Avo/d ^ use of chemical cleaning agents 
which mi^ damage the piastics used in tiiis 
Instrument. Use a nonresidue'-type cleaner, 
preferably isopropyl afcohof or a solution of 7 % 
mild detergent with 9S% water. B^ore using 
any other type of cleaner, consult your TeMronnr 
Service Center or represenfaf/ve. 

Exterior 

INSPECTION. Inspect the external portions of the instru- 
ment for damage, v^r, and missing parts; use Table 6-2 
as a guide. Instruments that appear to have been 
dropped or otherwise abused should be diecked 
thoroughly to verify correct operation and performartce. 
Deficiencies frxmd that could cause personal injury or 
could lead to further damage to the instrument should be 
repaired immediately. 



i CAUTION I 

ivWWWSri 

To prevent geGfng moisture in^de the instru- 
mentduring external cleaning, use on/y enough 
liquid ro dampen the cloth or ^pllcator. 



Table 6-2 

External inspection Cheddist 



Item 


Inspect For 


Repair Action 


Cabinet, Ront Panel, and 
Cover 


Cracks, scratches, deformations, 
and damaged hardware or gaskets. 


Tbuch up paint scratches and 
replace defective componerds. 


Front-panel controls 


Missirtg, damaged, or loose knobs, 
buttons, and controls. 


Repair or replace missing or 
defective Items. 


Connectore 


Broken shells, cracked insulation, 
and deformed contacts. Dirt In 
connectors. 


Replace defective parts. Clean or 
wash out dirt. 


Carrying Handle 


Correct operation. 


Replace de^ctive parts. 


Accessories 


Missing items or parts of items, 
bem pins, broken or frayed cables, 
and damaged connectors. 


Replace damaged or missing items, 
frayed cables, and defective 
parts. 
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Table 6-3 

Internal inspection Checklist 



Item 


Inspect For 


Repair Action 


Circuit Boards 


Loose, broken, or corroded solder 
connections. Burned circuit boards. 
Burned, broken, or cracked 
circult-run plating. 

1 


Clean solder corrosion with an 
eraser and flush with isopropyl 
alcohol. Resolder defective con- 
nections. Determine cause of 
burned items and repair. Repair 
defective circuit runs. 


Resistors 


Burned, cracked, broken, or 
blistered. 


Replace defective resistors. Check 
for cause of burned conponent 
and repair as necessary. 


Solder Connections 


Cold solder or rosin joints. 


Resolder joint and clean with 
isopropyl alcohol. 


Capacitors 


Damaged or leaking cases. 
Corroded solder on leads or 
terminals. 


Replace defective capacitors. Clean 
solder connectiorts and flush with 
Isopropyl alcohol. 


Semiconductors 

i 


Loosely inserted in sockets. Distorted 
pins. 


Firmly seat loose semiconductors. 
R^ove devices ha\^ng distorted 
pins. Carefully straighten pins (as 
required to fit the socket) using long- 
nose pliers, aid reinsert firmly. 
Ensure that straightening action does 
not crack pins, causing them to 
break. 


Wiring and Cables 


Burned, broken, or frayed wiring. 


Firmly seat connectors. Repair or 
replace defective wires or cables. 


Chassis 


Dertts, deformations, and damaged 
hardware. 


Straighten, repair, or replace 
defective hardware. 



CLEANING. Loose dust on the outside surface of the 
instrument can be removed with a soft cloth or small 
soft-bristle brush. The brush is particularly useful for dis- 
lodging dirt on and around the controls and connectors. 
Dirt that remains can be removed with a soft cloth 
dampened in a mild detergeni-and-water solution. Do 
not use abrasive cleaners Aplastic light filter is provided 
with the oscilloscope. Clean the light filler and the crt 
face with a soft lint-free cloth dampened with either 
Isopropyl alcohol or a mild detergent-and-water 
solution. 

Interior 

lb gain access to internal portions of the Instrument for 
inspection and cleaning, refer to the Removal and 
Replacement Instructions in the Corrective Maintenance 
part of this section. 



INSPECTION. Inspect the internal portions of the instru- 
ment for damage and wear, using Table 6-3 as a guide. 
Deficiencies found should be repaired immediately. The 
corrective procedure for most visible defects is obvious; 
however, particular care must be taken if heat-damaged 
components are found Overheating usually Indicates 
other trouble in the instrument; therefore, It is important 
that the cause of overheating be corrected to prevent 
recurrence of the damage. 



If any electrical component is replaced, conduct a Per- 
formance Check for ffie affected circuit and for other 
closely related circuits (see Section 4). If repair or 
replacement work is done on any of the power supplies, 
conduct a complete Performance Check and, if so 
Indicated, an instrument readjustment (see Sections 4 
and 6). 
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I CAUTION $ 

wwvs^vw»/* 

To prevent cfamaj^e from electrical arcing, 
ensure that circuit boards and components are 
dry before applying power to the instrument. 

Cl£ANING. To clean the interior, blow off dust with dry, 
low-i»ressure air (approximately 9 psl)- Remove any 
remaining dust with a soft brush or a cloth dampened 
with a solution of mild detergent arKi water. A cotton- 
tipped applicator is useftjl for cleaning in narrow spaces 
and on circuit boards. If these methods do not remove all 
the dust or dirt, 9ie Instrument may be spray washed 
using a solution of 5% mild detergent and 95% water as 
follows: 

1 . Gain access to the parts to be cleaned by removing 
easily accessible shields and panels (see Removal 
and Replacement Instructions). 

2. Spray wa^ dirty parts with the detergert->and-water 
solution; then use clean water to thoroughly rinse 
them. 

3. Dry all parts with low-pressure air. 

4. Dry all components and assemblies in an over or 
drying comf^ment using low-temperature (12S'*F 
to 150°F) circulating air. 

SWITCH CONTACTS. Tbe VOLTS/DIV and SEC/DIV 
switches are mounted on circuit boards vsithin the Instru- 
ment. Care must be zeroised to preserve the high- 
frequency characteristics of these switches. Switch 
maintenance is seldom necessary, but if required, use 
this procedure. 

1 . Cam-activated VOUTS/DIV Attenuator switt^ies. 

I CAUTION $ 

Mosf Spray-type circuit coolarrts contain Freon 
12 as a propellant Because many Freons 
adversely affect switch contacts, do nor use 
^>ray-type coolants on the s^tches or 
attenuators. 

The only reoommemied circuit coolants for the 
VOLT/DiV attenuators are dry ice (002) and 
Isopropyl aloctiol. 



a. Use only isopropyl alcohol as a cleaning agent 
for switches, especially in the area of the 
Vertical Attenuator circuit board. Carbon based 
solvents will damage the board material. 

b. Apply the alcohol vrith a small, camel-hair 
brush. Do not use cotton tipped applicators as 
tile cotton tends to snag and possibly damage 
the switch contacts. 

2. Rotary-activated SEC/DIV Switch contacts. 



i CAUTION f 

*WVWWV^ 

Use only deionized or distilled water at about 
55*’C (131 ’‘F) to Glean the SEC/DIV timing 
switch. Tap water contains impurities that 
remain as residual deposit after evaportsion. 

a. Spray hot water into the siots at the tqn of each 
switch housing while rotating the s>^ch control 
kn<A. Use an atomizing spray device, and 
^pray for only about five seconds. 

b. Dry the switch and circuit board on vtiiidi it is 
rrKxatted dry low-pressure air. 

c. Bake the switch and circuit board in an oven or 
drying compartment using dry circulating air at 
about 75®C (1S7®F) for 15 minutes. 



LUBRICATION 

Most of the potentiometers used in tiiis instrument are 
permanently sealed and generally do r>ot require 
periodic lubrication. All switctiies, both rotary- and 
lever-type, are installed with proper lubrication applied 
where necessary and will rarely require any additional 
lubrication. Aregular periodic lubrication program forthe 
instalment is therefore, not recommended. 

SEMICONDUCTOR CHECKS 

Periodic checks of the transistors and other semi- 
conductors in the oscilloscope are not recommended. 
The best check of semiconductor perkumance is actual 
operation in the instrument. 
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PERIODIC READJUSTMENT 



To ensure accurate measi^ements, ctieck the per* 
formanc© of this Instrument every 2000 hours of 
operation, or if used infrequently, or>ce each year. In 
addition, replacement of components may necessitate 
readjustment of the affected circuits. 



Complete Performance C^ck and Adjustment Instruc- 
tions are given in Sections 4 and 5. TTie Performance 
Check Procedure c^ also be helpful in localizing 
certain troubles in the instrument. In some cases, minor 
problems may be revealed or corrected by readjust- 
ment. If only a partial adjustmeitt is performed, see the 
interaction chart, Table 5-1, for possible adjustment 
interaction with other circuits. 



TROUBLESHOOTING 



INTRODUCTION 

Preventive maintenance performed on a regular basis 
should reveal most potential problems befrxe an Instru- 
ment malfunctions. However, should troubleshooting be 
required, the following Information is provided to facili- 
tate location of a fault. In addition, the material presented 
in the Theory of Operation and Diagrams sections of this 
manual may be t^lpful while troubleshooting. 

TROUBLESHOOTING AIDS 
Diagnostic Firmware 

The operating firmware in this instrument contains diag- 
nostic routines that aid In locating malfunctions of the 
digital storage portions of the InstrwTieni. When instru- 
ment power is applied, power-up kernel tests are per- 
fomied to verify proper operation of the instrument's 
microprocessor, RAM and ROM. if a failure is detected, 
this information is passed on to the operator, if possible. 
The failure information directs the operator to the failing 
block of memory. If the failure is such that the processor 
can still execute the diagnostic routines, the user can 
call up specific tests to further check the failing circuitry. 
The specific diagnostic routines are explained later in 
this section. 

Schematic Diagrams 

Complete schematic diagrams are located on tabbed 
foidout pages in the Diagrams section. Portions of 
circuitry mounted on each circuit board are enclosed by 
heavy black lines. The assembly number and name of 
the circuit are shown near either the top or the bottom 
edge of the enclosed e^a. 

Functional blocks on schematic diagrams are outlined 
with a wide grey line. Components within the outlined 



area perform the function designated by the block label. 
The Theory of Operation uses these functional block 
names when describing circuit operation as an aid in 
cross-referencing betv/een the theory and the 
schematic diagrams. 

Component nurr^rs and electrical values of com- 
ponents in ^is instrument are shown on the schematic 
diagrams. Refer to the first page of the Diagrams section 
for the reference designators and syntrals used to 
identify components. Important voltages and waveform 
reference nunbers (enclosed in hexagonal-shaped 
boxes) are also shown on each diagram. Waveform illus- 
trations are located adjacent to their respective 
schematic diagram. 



Circuit Board Illustrations 

Circuit board illustrations showing the physical location 
of each component are provided for use In conjunction 
with each schematic diagram. Each board illusto’ation Is 
found in the Diagrams section on the back of a foidout 
page, preceding the first schematic dlagram(s) to which 
it relates. 

The locations of waveform test points are marked on the 
circuit board Illustrations with hexagor^l outlined num- 
bers corresponding to the waveform numbers on both 
the schematic diagram and the waveform Illustrations. 

Also provided in the Diagrams section Is an illustration of 
the bottom side of the Main circuit board. This illustration 
aids in troubleshooting by showing the connection pads 
for the components mounted on the lop side of the circuit 
board. By using this Illustration, circuit tracing and 
probing for voHages and signals that are inaccessible 
from the top side of the board may be achieved without 
dismantling portions of the Instalment. 
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Circuit Board Locations 

The placement of each circuit board in the Inetrument Is 
shown In board locator illustrations. These illustrations 
are located on foidout pages along with the circuit board 
illustration. 

Circuit Board Interconnections 

A circuit board Interconnection diagram Is provided in 
the Diagrams section to aid in tracing a signal path or 
power source between boards. All wire, plug, and jack 
numbers are shown along with their associated wire or 
pin numbers. 

Power Distribution 

Power Distribution diagrams (diagrams 10 and 20) are 
provided to aid in troubleshooting power supply prob- 
lems. These diagrams show the service jumper connec- 
tions used to apply power to the various circuit boards. 
Excessive loading on a power supply by a circuit board 
fault may be isolated by disconnecting the appropriate 
service jumpers. 

Grid Coordinate System 

Each schematic diagram and circuit board illustration 
has a grid border along Its left and top edges. A table 
located adjacent to each diagram lists the grid 
coordinates of each component shown on that diagram. 
To aid in physically locating components on the circuit 
board, this table also lists the grid coordinates of each 
component on the circuit board illustration. Near each 
circuit board illustration is an alphanumeric listing of all 
components mounted on that board. The second 
column In each listing Identifies the schematic diagram 
in which each component can be found. These 
component-locator tables are especially useful when 
more than or^ schematic diagram Is associated with a 
particular circuit board. 

Component Color Coding 

Information regarding color codes and markings of 
resistors and capacitors is located on the color-coding 
illustration (Figure 9-1) at the beginningof the Diagrams 
section. 

RESISTOR COLOR CODE. Resistors used in this 
instrument are carbon-film, composition, or precision 
metal-film types. They are usually color coded with the 



EIA color code; however, some metal-fllm type resistors 
may have the value printed on the body. The color code 
is interpreted starting with the stripe newest to one end of 
the resistor. Composition resistors have four stripes; 
these represent two significant digits, a rrtultipller, and a 
tolerance value. Metal-film resistors have five stripes 
representing three significant digits, a multiplier, and a 
tolerance value. 

CAPACITOR MARKINGS. Capacitance values of com- 
mon disc capacitors and small electro lytics are marked 
on the side of the capacitor body. White ceramic 
capacitors are color coded in picofarads, using a 
modified EIA code. 

Dipped tantalum capacitors are color coded in 
miaofarads. The color dot indicates both the positive 
lead and the voltage rating. Since these capacitors are 
easily destroyed by reversed or excessive voltage, be 
careful to observe the polarity and voltage rating vkTien 
replacing them. 

DIODE COLOR CODE.The cathode end of each glass- 
encased diode is Indicated by either a stripe, a series of 
stripes or a dot. For most diodes marked with a series of 
stripes, the color combination of the stripes identifies 
three digits of the Tektronix Part Number, using the resis- 
tor color-code system. The cathode and anode ends of 
a metal-encased diode may be identified by the diode 
symbol marked on its body. 

Semiconductor Lead Configurations 

Figure 9-2 in the Diagrams section shows the lead con- 
figurations for semiconductor de\^ces used In the instal- 
ment. These lead configurations and case styles are 
typical of those used at completion of the in^rument 
design. Vendor changes and performance improvement 
changes may result in changes of case styles or lead 
configurations. If the device in question does not appear 
to match the configuration shown In Figure 9-2, examine 
the associated circuitry or consult the manufacturer's 
data sheet. 



Multipin Connectors 

Muttipin connector orientation is indexed by two 
triangles; one on the holder and or>e on the circuit board. 
Slot numbers are usually molded into the holder. When a 
connection is made to circuit board pins, ensure that the 
index on the holder is aligned with the index on the circuit 
board (see Figure 6-1). 
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(099$-ll) 2662-50 



Figure 6>1. Muiti-corviector holder orientation. 

Storage Board Latch 



WARNING 



TUrn off POWER switch 6e/ore placing the 
STorafire circuit board in Servicing Position. 

While servicing the interior of the instrument, the Storage 
circuit board may be latched in the servicing position. 
See the Storage Circuit Board in SerNneing Position in the 
Removal and Replacement instoictiors pevt of this sec* 
tlon. The tvifo signal leads of the four-wire connectors 
P21 1 1 and P21 12 need to be grounded vs^>en discon- 
nected from the Storage circuit board. Grounding tfte 
signal leads of P21 1 1 and P21 12 permits flie VERTICAL 
POSITION controls to work properly. 

The center signal leads may be connected to the outside 
ground leads of P21 1 1 and P21 1 2 by using four 1 -inch 
long number 22 tinned copper wires (two wires fix each 
connector). Bend the wires in a u-shape and insert the 
wires between pins 1 and 2 and between pins 3 and 4 of 
the connectors (see Figure 6-2). 

Analog Isolation 

To simplify troubleshooting, the anaiog portion of the in- 
strument may be isolated from the digital portion. Once 
the analog portion is working properly, the digital portion 
can be reconnected and troi^leshot. Use the tollovwng 
procedure to Isolate the analog section from the digital 
section. 

1. Disconnect the following connectors from the 
Storage circuit board: 



a. P941 1 . a 24-wire connector, from »>e front, right 
edge of the circuit board. 

b. P6100. a 60-wire connector, from the center, 
right edge of the circuit board. 

c. P921 1 , a 10-wire connector, from the center of 
Vie circuit board. 

d. P4211, a 12-wire connector, from the right, rear 
comer of the circuit board. 

e. P2111 and P2112, 4-v\rire connectors, from the 
left edge of the circuit board. Ground the two 
signal leads of each connector so the Vertical 
POSITION controls work prc^^erly (see pre- 
ceding “Storage Board Latch"). 



2. Disconnect P941 0, a nine-wire connector, from the 
light side of the Sweep Reference circuit board 
(located at the rear of ttie Timing circuit board). 




Figure 6-2. Grounding the signal tinea of P2111 and 
P2112. 
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a. Install a Jumper wire between J941 0, pin 6, and 
J9410, pin 8, on the Sweep RefererK« circuit 
board. 

3. Disconnect P9010, an 8-wire connector, from the 
right side of the Main clrcuK board (in front of the 
power supply shield). 

4. Latch the Storage circuit board in the service 
position (see 'Storage Circuit Board in Servicing 
Position" In the “Removal and Replacement Instruc- 
tions" portion of tfils section). 

Kernel leolation 

To facilitate troubleshooting, the kernel (microprocessor, 

clock, and address latch) may be Isolated from the rest 



of the circuitry. When the kernel Is functional, the power- 
up diagnostics may be used to further troi±>leshoot Vre 
digital circuitry. 1b Isolate the kernel: 

1 . Turn o« the POWER switch. 

2. Move the black shunt assembly (jumper) located at 
the front edge of the Storage board from J9105B 
(NORM) to J9105A PAG). 

3. TUm on the POWER switch. 

Figure 6-3 shows the Isolated kernel timing waveforms. 
After the kernel is repaired, restore normal operation by 
p^ormlng the reverse of the previous proc^ure. 




Rgure6-3. Isolated Kernel timing. 
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Switch interface Voltages 

Voltages generated by the interface to front-panel 
switches may be used to troubleshoot the instrument. 
Timing switch interface voltages are shown in Tables 
6-4A and 8-4B, VERTICAL VOLTS/DIV swHch Interface 
voltages are shown in Table 6-5, and Input Coupling 
(AC-QND-DC) switch interface voltages are shown in 
Table 6-6. 



The tables also list hexadecimal ranges tor the FP 10 
Exerciser Diagnostics (see Diagnostics In this section). 
When a front-panel prc^lem Is suspected, run the FP lO 
Brerclser. If an incorrect hexadecimal value is found (see 
tables), measure the corresponding switch voltage to 
determine whether or not a problem exists. 

FP 10 Exerciser hexadecimal values for the Probe 
Coding are shown in Table 6-7. 



Table 6-4A 

Ttmlng Switch Interface Voltages 



A SEC ' 
per DIV 


ARES1 J6421 
pin 2 Voltage 
Range 


ARES1 
Hexadecimal 
Range from FP 10 
Diagnostics 


AC1 

W6123 

pint 


AC2 
W6123 
pin 2 


ARES2 J6421 
pin 1 Voltage 
Range 


ARES2 
Hexadecimal 
Range from FP 10 
Diagnostics 


EXTCLK 


4 591 


to 


5.100 


3AB 


to 


3FF 


KH 


5 V 


3742 


to 


4.590 


2FD 


to 


3AA 


0.5 


1 

8 


4.591 


to 


5.100 


3AB 


to 


3FF 




5 V 


4.591 


to 


5.100 


3AB 


to 


3FF 


0.2 


S 


4.591 


to 


5.100 


SAB 


to 


3FF 




5 V 


3.742 


to 


4.590 


2FD 


to 


3AA 


0.1 


s 


4.591 


to 


5.100 


3A8 


to 


3FF 


0 V 


5 V 


2.716 


to 


3.742 


22B 


to 


2FC 


50 


ms 


-0.250 


to 


1.150 


000 


to 


EA 


0 V ! 


5 V 


4.591 


to 


5.100 


SAB 


to 


3FF 


20 


ms 


4.591 


to 


5.100 


3AB 


to 


3FF 




5 V 


1.109 


to 


2.715 


E2 


to 


22A 


10 


ms 


4.591 


to 


5.100 


SAB 


to 


3FF 


0 V 


5 V 


-0.350 


to 


1.108 


000 


to 


El 


5 


ms 


1.151 


to 


2.715 


EB 


to 


22A 




5 V 


4.591 


to 


5.100 I 


SAB 


to 


3FF 


2 


ms 


3.743 


to 


4.590 


2FE 


to 


3AA 


0 V 


5 V 


4.591 


to 


5.100 


3AS 


to 


3FF 


1 


ms 


2,716 


to 


3.742 


22B 


to 


2FC 


ov , 


5 V 


4.591 


to 


5.100 


SAB 


to 


3FF 


0.5 


ms 


-0.250 


to 


1.150 


000 


to 


EA 


5 V 


0 V 


4.591 


to 


5.100 


SAB 


to 


3FF 


0.2 


ms 


4.591 


to 


5.100 


SAB 


to 


3FF 


5 V 


0 V 


1.109 


to 


2.715 


E2 


to 


22A 


0.1 


ms 


4.591 


to 


S.100 


3AB 


to 


3FF 


5 V 


0 V 


-0.350 


to 


1.108 


000 


to 


El 


50 


ps 


1.151 


to 


2.715 


EB 


to 


22A 


5 V 


0 V 


4.591 


to 


5.100 


SAB 


to 


3FF 


20 


pS 


3.743 


to 


4.590 


2FE 


to 


3AA 


5 V 


0 V 


4.591 


to 


5.100 


3AB 


to 


3FF 


10 


AS 


2.716 


to 


3.742 


22B 


to 


2FC 


5 V 


0 V 


4.591 


to 


5.100 


SAB 


to 


3FF 


5 


AS 


-0.250 


to 


1.150 


000 


to 


EA 


0 V 


0 V 


4.591 


10 


5.100 


SAB 


to 


3FF 


2 


AS 


4.591 


to 


5.100 


3AB 


to 


3FF 


0 V 


0 V 


1.109 


to 


2.715 


E2 


to 


22A 


1 


AS 


4.591 


to 


5.100 


SAB 


to 


3FF 




0 V 


-0.350 


to 


1.108 


000 


to 


E1 


0.5 


AS 


1.151 


to 


2.715 


EB 


to 


22A 


0 V 


0 V 


4.591 


to 


5.100 


SAB 


to 


3FF 


o 

to 


AS 


3.743 


to 


4.590 


2FE 


to 


3AA 


0 V 


0 V 


4.591 


to 


5.100 


SAB 


to 


3FF 


0.1 


AS 


2.716 


to 


3.742 


226 


to 


2FC 




0 V 


4.591 


to 


5.100 


SAB 


to 


3FF 


0.05 


AS 


4.591 


to 


5.100 


SAB 


to 


3FF 


kdi 


0 V 


4.591 


to 


5.100 


SAB 


to 


3FF 
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Table 6-48 

Timing Switch Interface Voltages 



BSEC 
per DIV 


B.RES 

J6421 pins Voltage Range 


B_RES 

Hexadedmel Range 
from FP 10 Diagnostics 


B^CAPS 
J6421 plH4 


B.CAPS 

Hexadecimal Range 
from FP 10 Diagnostics 


EXTCLK 


2.510 to 3.546 


201 to 3FE 


3.2 to 5.0 


288 to SEC 


0.5 8 


2.510 to 3.548 


201 to 3FE 


3.2 to 5.0 


286 to SEC 


0.2 S 


2.510 to 3.546 


201 to 3FE 


3.2 to 5.0 


288 to SEC 


0.1 S 


2.510 to 3.546 


201 to 3FE 


3.2 to 5.0 


288 to SEC 


SO ms 


2.510 to 3.546 


201 to 3FE 


3.2 to 5.0 


288 to SEC 


20 ms 


1.548 to 2.609 


130 to 200 


3.2 to 5.0 


288 to SEC 


10 ms 


-0.200 to 0.612 


000 to 7C 


3.2 to 5.0 


288 10 3EC 


s ms 


0.613 to 1.547 


TO to 13B 


3.2 to 5.0 


288 10 3EC 


2 ms 


4.227 to 4.752 


360 to 3CB 


3.2 to 5.0 


288 to 3EQ 


1 ms 


3.547 to 4.226 


2D5 to 359 


3.2 to 5.0 


288 to 3EC 


0.5 ms 


2.510 to 3.546 


201 to 3FE 


1.3 to 3.2 


107 to 288 


0.2 ms 


1.548 to 2.509 


13C to 200 


1.3 to 3-2 


107 to 288 


0.1 ms 


-0.200 to 0.612 


000 10 7C 


1.3 to 3.2 


107 to 288 


50 iiS 


0.613 to 1.547 


7D to 13B 


1.3 to 3.2 


107 to 288 


20 iis 


4.227 to 4.752 


360 to 3CB 


1.3 to 3.2 


107 to 288 


10 4.8 


3.647 to 4.226 


2D5 to 359 


1.3 to 3.2 


107 to 288 


5 


2.510 to 3.546 


201 to 3FE 


-1.0 to 1.3 


000 to 107 


2 


1.548 to 2.509 


13C to 200 


-1.0 to 1.3 


000 to 107 


1 /LS 


-0.200 to 0.612 


000 to 7C 


-1.0 to 1.3 


000 to 107 


0.5 ^8 


0.613 to 1.547 


7D to 13B 


-1.0 to 1.3 


000 to 107 


0.2 


4.227 to 4.752 


360 to 3CB 


-1.0 to 1.3 


000 to 107 


0.1 


3.547 to 5.226 


205 to 359 


-1.0 to 1.3 


000 to 107 


0.05 fis 


4.753 to 5.100 


3CC to 3FF 


-1.0 to 1.3 


000 to 107 



TROUBLESHOOTING EQUIPMENT 

The equipment listed in Table 4-1 of this manual, or 
equivalent equipment, may be useful when trouble* 
shooting this instrument. 

TROUBLESHOOTING TECHNIQUES 

The following procedure is arranged in an order tfiat 
enables checking simple trouble possibilities before 



requiring more extensive troubleshooting. The first two 
steps use diagnostic aids inherent in the Instrument's 
operating firmware and will locate many circuit faults. 
The next four steps ensure proper control settings, con* 
nections, operation, and adjustment. If the trouble is not 
located by these checks, the remaining steps will aid in 
locating the defective component. When the defective 
component Is located, replace It using the appropriate 
replacement procedure given under Corrective Main- 
tenance in this section. 
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Table 6-S 

Vertical VOLTS/DIV Switch interface Voltages 



I CAUTION I 

uwv»v\/WV^ 



SWITCH 

SETTING 


CHI ATN and 
CH2.ATN (J6111 
pin 2 and J6112 
pin 2) 


CH1 ATN and 
CH2_ATN 

Hexadecimal Range 
from FP lO 
Diagnostics 


2 mV 
oer division 


2.104 to 2.340 


1AE to IDE 


5 mV 
per division 


4.167 10 4.712 


354 10 3C4 


10 mV 
per division 


3.199 to 4.440 


28E to 2BF 


20 mV 
per division 


2.502 to 2.702 


IFF to 228 


60 mV 
per division 


Oto 2.104 


000 to 1AE 


0.1 V 

per division 


2.938 to 3.199 


259 to 28E 


0.2 V 

per division 


2.340 to 2.502 


1DE to IFF 


0.5 V 

per division 


4.71210 5.000 


3C4 to 3FF 


1 V 

per division 


3.731 to 4.167 


2FB to 354 


2 V 

per division 


3-440 to 3.731 


2BF to 2FB 


5 V 

per division 


2.702 to 2.938 


228 to 259 



Be^re using any fesf equipment to make 
measurements on static-sensitive, current- 
sensitive, or voltage-sensitive components or 
assemblies, ensure that any voltage or current 
supplied by the fesf equipment does not exceed 
the limits of the component to be tested. 

1. Power-up Tests 

Tbe instrument performs automatic verification of the 
instrument’s Microprocessor, ROM, and RAM (t^e 
curating kernel) wh»i power is first applied. If all Kernel 
tests pass, a second level of diagnostic tests are per- 
formed. The Diagnostic tests, when passed, give the 
user a high degree of assurance that the instrument's 
storage circuitry is functioning properly. 

If a diagnostic test fails, the faulty circuitry is identified by 
a message on the crt (if the instrument Is able to produce 
a display), and. for Kernel tests, by an LED display. If a 
failure occurs, refer to the Diagnostics discussion later in 
this section for definitions of error messages. 

2. Diagnostic Test Routines 

Many of the diagnostic routines may be selected from 
the front panel to further clarify the nature of a suspected 
failure. The desired test is selected using ^e MENU. The 
Diagnostics are explained In the Diagnostics discussion 
later in this section. 



Table 6-6 

AC GND DC Switch Interface Voltages 



Variable 

VOLTS/OiV 


SWITCH 

POSITION 


CH1 STATand 
CH2_STAT 
(.16111 pin 3 and 
J6112pin3 


CH1 STATar>d 
CH2_STAT 

Hexadecimal Range from 
FP lO Diagnostics 


OUT OF DETENT 


AC 


0 to 2.423 


000 to 1EE 




GND 


2.696 to 0.070 


227 to 273 




DC 


3 623 to 4.457 


2E4 to 391 


IN DETENT 


AC 


2.423 to 2.696 


1EE to 227 




GND 


3.070 to 3.623 


273 to 2E4 




DC 


4.457 to 5.000-1- 


391 to 3FF 
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Table 6-7 
Probe Coding 



Probe 

Attenuation 


Probe Hexadecimal 
Range from FP 10 
Dlagnestlce 


IX 


3Ff to 370 


10X 


221 to 20D 


100X 


19B to 18F 


1000X 


B2 to A1 


IDENTIFY 


69 to 7C 



3. Check Control Settings 

Incorrect control seRIngs can give a false indication of 
Instaimerrt malfunction, if there Is any question about the 
correcttunctlonoroperationof anycontroi, refer to either 
the Operating Information in Section 2 of this manual or 
to the Operators Manual. 

4. Check Associated Equipment 

Before proceeding , »isure that any equipment used with 
the instrument is operating correctiy. Verify tfiat Input 
signals are properly connected and that the Inter- 
connecting cables are not defective. Check that the 
ac-power-souroe voltage to all equipment is correct. 

5. Visual Check 



WARNING 



To avQlo electrical Shock, dlsconneathe Instru- 
ment from the ac power source before makings 
visual Inaction of the internal circuitry. 

Perform a visual Inspection. This check may reveal 
broken connections or wires, damaged components, 
semiconductors not firmly mounted, damaged circuit 
boards, or other clues to the cause of an instrument 
malfunction. 

6. Check Instrument Performance and Adjustment 

Check the performance of either ttiose circuits where 
trouble appears to exist or the entire instrument. The 
apparent trouble may be the result of misadjustment. 



Complete performance check and adjustment instruc- 
tions are given in Sections 4 and 5 of this manual. 

7. Isolate Trouble to a Circuit 

To isolate problems to a particular area, use any 
symptoms noticed to help locate the trouble. Refertothe 
Diagnostics discussion In this section as an aid In locat- 
ing a faulty circuit. 

6. Check Power Supplies 

WARNING I 



for safety reasons, an Isolation transformer 
must be connected whenever troubleshooting 
is done In the Preregulator and Inverter Power 
Supply sec&'ons Of the insinjment. 

When trouble symptoms appear In more than ortecircuit, 
first c^eck the power sipplies; then check the affected 
circuits by taking voltage and waveform readings. 
Check first fOr the correct output voltage of each indi- 
vidual supply. These voltages are measured between 
the power supply test points and ground (see the 
associated circuit board illustration and Table 6-8). 

Voltage levels may be measured either with a DMM or 
with an oscilloscope. Voltage ripple amplitudes must be 
measured using an oscilloscope. Before checking 
power-supply circuitry, set the INTENSITY control to nor- 
mal brightness, the A AND B SEC/DIV ewTch to 0.1 ms, 
the HORIZONTAL MODE to B, the ON/OFF READOUT 
toggle to display the readout, the A TRIGGER Mode to 
P-P AUTO, and set the VERTICAL MODE switch to CH 1 . 

When measuring ripple (see Table 6-8), use a IX probe 
with the ground lead connected to the chassis. Tb mini- 
mize stray pickup, keep the ground lead as short as pos- 
sible. The ripple values listed are based on a system 
limited In bandwidth to 30 kHz. Using a system with 
^der bandwidth v4ll result in higher readings. 

If the power-supply voltages and ripple are wrtitin the 
ranges listed inTable 6-6. the supply can be assumed to 
be working correctiy. If they are outside the range, the 
supply may be either mlsadjusted or operating 
incorrectly. Use the Power Supply and CRT Display 
subsection In the Adjustment procedure to adjust Uie 
-8.6 V supply. 

A defective component elsewhere in the instrument can 
create the appearance of a power-supply problem and 
may also affect the operation of other circuits. 
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9. Check Circuit Board Interconnections 

After the trouble has been isolated to a particular 
circuit, agairt check for loose or broken connections, 
improperly seated semiconductors, and heat-damaged 
components. 

10. Check Voltages and Waveforms 

Often the defective component can be located by check- 
ing circuit voltages or waveforms. Typical voltages are 
listed on the schematic diagrams. Waveforms indicated 
on the schematic diagrams by hexagonal-outlined 
numbers are shown adjacent to the diagrams. Waveform 
test points are shown on the circuit board Illustrations. 



NOTE 

Vcitsges and waveforms Indicated on the sche- 
matic diagrams are not absolute and may vary 
slightly between instruments. To es^lish 
operating conditions similar to those used fo 
obtain these readings, see the Voltage and 
Waveform Setup Conditions preceding the 
waveform illustratiorts in the Diagrams section. 



Table 6-B 

Power Supply Voltage and Ripple Limits 



Power 

Supply 


Test 

Point 


Reading 

(Volts) 


P-P 

Ripple 

(mV) 


-8.6 V 


W961 


-8.56 to -8.64 


<1.5 


-5.0 V 


W9020 


-4.75 to -5.25 


<20 


-f-5.0 V 


W9068 


+ 5.76 to +5.25 


<20 


+ 8.8 V 


W960 


+ 8.43 to +8.77 


<8 


+ 30 V 


W956 


+ 29.1 to +30-9 


<30 


+ 100 V 


W954 


+ 97.0 to +103.0 


<100 



Note the recommended lest equipment, front-panel 
control settings, voltage and waveform conditions, and 
cable-connection Instructions. Any special control 
settings required to obtain a given waveform are noted 
under the waveform Illustration. Changes to the control 
settingsfrom the initial setup, other than those noted, are 
not required. 



1 1 . Check Individual Components 




To avoid electric shock, always disconnect the 
instrument from the ac power source before 
removing or replacing components. 

The following procedures describe methods of checking 
individual components. Two-lead components that are 
soldered in place are most accurately checked by first 
disconnecting one end from the circuit board. This 
isolates the measurement from the effects of the 
surrounding circuitry. See Figure 9-1 for component 
value identification and Figure 9-2 for semiconductor 
lead configurations. 



5 CAJTION I 

When checking semiconductors, observe the 
static-sensitivity precautions located at the 
beginning of this section. 

TRANSISTORS. A good Check of a transistor is actual 
performance under operating conditions. A transistor 
can most effectively be checked by substituting a 
known-good component. However, be sure that circuit 
conditions are not such that a replacement transistor 
might also be damaged. If substitute transistors are not 
available, use a dynamic-type transistor checker for 
testing. Static-type transistor checkers are not recom- 
mended, since they do not check operation under 
simulated operating conditions. 

When troubleshooting transistors In tfie circuit with a volt- 
meter. measure both the emitier-io-base and emitter- 
to-collector voltages to determine whether they are corv 
sistent with normal circuit voltages. Voltages across a 
transistor may vary with the type of device and Its circuit 
function. 

Some of these voltages are predictable. The emitter-to- 
base voltage for a conducting silicon transistor will 
normally range from 0.6 V to 0.8 V, The emitter-to- 
collector voltage for a saturated transistor is about 0.2 V. 
Because these values are small, the best way to check 
them is by connecting a sensitive voltmeter across the 
junction rather that comparing two voltages taken with 
respect to ground. If the former method is used, both 
leads of the voltmeter must be isolated from ground. 
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tf voltage values measured are less that those just given, 
either the device Is shorted or no current is flowing in the 
external circuit. If values exceed the emitter-to-base 
values given, either the junction is reverse biased or the 
device Is detective. Voltages exceeding those given for 
typical emKter'to-collector values could indicate either 
a nonsaturated device operating normally or a defective 
(open-circuited) transistor. If the device Is conducting, 
voltage will be develc^sed across the resistors in series 
with It; if open, no voltage will be developed across the 
resistors unless current is being si 4 )plled by a parallel 
path. 

I CAiniON 5 

V\AA/WWV^ 

When checking emltter-to~base Junctions, do 
not use an ohmmeter range that has a high 
Internal currant. High current may damage the 
transistor. Reverse biasing the emltter-to-ba^ 
junction with a high current may degrade the 
cu/rent-fra/isfer ratio (Beta) of the transistor. 

A transistor emltter-to-base junction also can be 
checked for an open or shorted condition by measuring 
the resistance between terminals with an ohmmeter set 
to a range having a low internal source current, such as 
the R X 1 kn range. The junction resistance should be 
very high in one direction and much lower when the 
meter leads are reversed. 

When troubleshooting a field-effect transistor (FET), the 
voltage across its elements can be checked in the sarrte 
manner as previously described for other transistors. 
However, remember that In the normal depletion mode of 
operation, the gate-to-source junction is reverse 
biased; In the enhanced mode, the junction is forward 
biased. 

INTEGRATED CIRCUITS. An Integrated circuit (IC) can 
be checked with a voltmeter, test oscilloscope, or by 
direct substitution. A good understanding of circuK 
operation Is essential when troubleshooting a circuit 
having tc components. Use care when checking 
voltages and waveforms around the IC so that adjacent 
leads are not shorted together. An IC test clip provides a 
convenient means of dipping a test probe to an IC. 

I CAUTION i 

When checking a diode, do not use an ohm- 
meter scale mat has a high Internal current. 
High currenf may damage a diode- Checks on 



diodes can be performed In much me same 
manner as those on transistor emltter-to-base 
JufKtlons. Do not check tunnel diodes or back 
diodes wim an ohmmeter; use a dynamic tester, 
such as the TEKTRONIX 576 Curve Tracer. 

DIODES. A diode can be checked forelther an open ora 
shorted corKtHion by measuring the resistance between 
terminals with an ohmmeter set to a range having a tow 
internal source current, such as the R X 1 kC range. The 
diode resistance should be very high in one direction 
and much lower when the meter leads are reversed. 

Silicon diodes should have 0.6 V to 0.8 V across their 
junctions when conducting; Schottky diodes about 0.2 V 
to 0.4 V. Higher readings Indicate that they are either 
reverse biased or defective, depending on polarity. 

RESISTORS. Check resistors with an ohmmeter. Refer 
to the R^iaceable Electrical Parts list for the tolerances 
Of resistors used in this Instrument. A resistor nonnally 
does not require replacement unless its measured value 
varies widely from its specified value and tolerance. 

INDUCTORS. Check for open Inductors by checking 
continuity with an ohmmeter. Shorted or partially shorted 
Inductors can usually be found by checking the 
waveform response w^en high-frequency signals are 
passed through the circuit. 

CAPACITORS. A leaky or shorted capacitor can best be 
detected by checking resistance v^th an ohmmeter set 
to one of the highest ranges. Do not exceed the voltage 
rating of the capacitor. The resistance reading should be 
high after the capacitor Is charged to the output voltage 
of the ohmmeter. An open capacitor can be detected 
with a capacitance meter or by checking whetner the 
capacitor passes ac signals. 

12. Repair and Adjust the Circuit 

tf any defective parts are located, follow the replacement 
procedures given under Corrective Maintenance in this 
section. After any electrical component has been 
replaced, the performance of that circuit and any other 
closely related circuit should be checked. Since the 
power supplies affect all circuits, performance of the 
entire instrument should be checked If work has been 
done on the power supplies or If the power transformer 
has been replaced. Readjustment of the affected 
circuitry may be necessary. Refer to the Performance 
Check and Adjustment Procedure, Sections 4 and 5 of 
this nnanual and to Tbble 5-1 (Adjustment affected by 
repairs). 
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DIAGNOSTICS 

Introduction 

A list of the instrumenl diagnostic tests and messages is 
shown in Table 6-9. The diagnostics are tun auto- 
matically during power-up or manually via the menu. 
The location In the menu of each test Is shown in Figure 



6-4. Only the digital storage portion of the Instrument is 
checked. Circuitry checked, and/or used by each test is 
shown In Table 6-10. During a normal power-up, only 
the first error of each test Is displayed. If the insttument 
contains the RS-232-C Option, an ASCII version of all 
errors fourtd during power-up Is sent to the option. In 
addition to displaying the errors on the at, the errors are 
also displayed on U9101, a seven-segment LEO lamp 
on the Storage circuit board. 



Table 6-9 

Diagnostic Tests and Messages 



Power-up 


Meruj 


Message 


X 




PU : ROM/RAM: <hexvaiue> 




X 


RomO : PASSED 

RomO: <actual_check_sum> <> <expected_check_sum> 
Romi : PASSED 

Romi ; <actual_check_sum> o <expected_check_sum> 


X 




NV SETUP : Using factory default 


X 




SAVE REF ; Storage failed: <list> 


X 




CMOS : reformatted 
CMOS : recovered 




X 


FP A/D; ILLEGAL VALUE 
FP A/D : MISSING FP INTERRUPT 
FP A/D : PASSED 




X 


Com RB : rb(l)°» <value> & ib(0)= <value> 




X 


Com LB: PASSED 
Com LB : CAN’T TEST RS232 
Com LB : FGET NOT SET 
Com LB ; FGET NOT CLEAR 




X 


AtoO < message > 
<n> missing codes 
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ADVANCED FUNCTIONS 
Diag Menu 
Tests 
Mem 
RomO 
Rom 1 
NV Ram 
System 
FpA/D 
Com RB 
Com LB 
Acq 
ACQ 1C 
AToD 
CH1 
CH2 
Cal 

Box 

Vetl 

Exer 

Corrfig 

10 

FP 10 
Iports 
Oports 

7067-43 



Figure 6-4. Diagnostic Menu Map. 



The following 6equen<» of events occurs during power- 
up: 

Set 14) temporary Interrupt vectors (single task). 

Do the power-up (PU) Kernel tests (each sets a bit in 
a buffer). 

ROM tests (Send error codes to U9101 LEO 
lamp on ttie Storage board once for each 
detected error). 

RAM tests (Send error codes to U9101 once for 
each detected error). 

Initialize system. 

If a SETUP button is pressed: 

Enable RS-232-C error reporting. 



Do power-up calit^tion/diagnostic routines: 

Rotate ones in control ports (Oports). 

Display the Box without maskable ir^errupt 
support (Box). 

Run Vert (Acquisition Position Offset adjust- 
ment aid). 

Start building the power-up fault display. 

Generate text about PU test results found in PU 
buffer. 

Do System Dlagrtostic tests: 

(whenafailurelsfound, one line of text is gener- 
ated for later display). 

If ffiere were power-up faults: 

Display the power-up faults on the crt v^thout 
maskable Interrupt support. 

Until a SETUP button Is pressed. 

Start normal Instrument operation. 

Tests 

PU TEST. At power-up, this kernei test does a quick 
check of the instrument's RAM (random access 
memoiy) and ROM (read only memory). If no errors ^e 
found, additional diagnostic tests are run. 

When an error is detected during the PU test, diagnostics 
infonnation is displayed (at power-up before NMi or Ml 
go Ml and before other tests are run) by two methods. If 
possible, a message ‘'PU:ROM/RAM/NMI: <hexa- 
decimal value> ’ is displayed by the crt readout. In case 
the crt display is dis^ied by the failure, an error code (or 
sequence of error codes) Is also displayed by an LED 
lamp (U9101) mounted on the Storage circuit board. 

The number displayed on the LED can be directly related 
to a component using Table 6-10. The hexadecimal 
number displayed by the crt readout must be converted 
to a binary number to determine which bits are high. 
These may then be directly related to components using 
Table 6-10. The same information is provided by either 
display method. 

For example: 

LED Readout Display (U9101)r 

On power-up the LED readout on the Storage board 
displays this sequence Of numbers; 1 , 3, 5. 
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Referring to Table 6-10, it is noted that these num- 
bers relate to U9121, U9231, and U9131. These 
components and their circuitry should be checked 
tor problems. 

CRT Readout Display: 

The crt readout displays the message ‘'PU;ROM/RAM/ 
NMI; 15". Converting this hexadecimal number to binary 
results in the following; 

0001 0101 

Bits 0, 2. and 4 are high. Consulting the Corresponding 
Binary Bit column in Table 6-10, it is noted ihatU912i, 
U9231, and Ud131 tailed the test. These components 
and their circuitry should be checked for problems. 

NOTE 

More than one bad RAM usually means that 
something else Is causing the problem. 

The following three tests are executed at power-up after 
the PU test. 

NV SETUP. This test checks the data in the stored front 
panel settings. A message "Using factory default" 
indicates ^at tfte data in the front panel settings was 
corrupted and the factory default settings are being 
used. The most likely cause for this failure is a bad 
battery (BT1101) or a loss of power to the non-volatile 
RAM since the last use of the Instrument. 

SAVE REF. The SAVE REF memories (1 , 2, 3, and 4i^ are 
Checked. Failed memories are listed on the screen 



(1/4K, 2, 3). Failure causes are &ie same as for NV 
SETUP. 

CMOS. This test checks the 26K of non-voiatile 
memory. If an error is found, one of two messages is dis> 
played; "recovered" indicates that errors were found but 
were few and not drastic; "reformatted" Indicates that a 
drastic enw was found - all non-volatile waveform data 
was lost. 

ROM 0 and ROM 1 . The ROM test checks each ROM by 
calculating and then comparing Its checksum to what is 
stored in the ROM. 

K an error is found, the calculated value and the value 
expected are displayed on the crt: 

RomO: actual_check_sum < > expected_check_ajm 
Rom1: actual check sum < > expected_check_sum 

For example, if the calculated value is A4D2 and the 
value stored in the ROM Is 23DA the following error 
message is displayed on the crt; 

Romi : A4D2 < > 23DA 

NV Ram. The non-volatile RAM test is not implemented. 

Com RB. Bit pathswHhinthecommunications option are 
checked. GPIB circuitry checked includes U13358 and 
U1 323. RS-232-C circuitry checked includes U1236 and 
U1223. Refer to OPTION MAINTENANCE INFOR- 
MATION in the OPTIONS section for further information. 



Table 6-10 

Error Codes for PU Test 



U9109 (LED Lamp 
Readout) 


Corresponding 
Binary Bit 


Test 

1 


RAM Address 


Component 


1 


0 


RomO 


— 


U9121 


2 


1 


Rom 1 




U9120 


3 


2 


Ram 


0-7FFF 


U9231 


4 


3 


Ram 


6000-FFFF 


U9232 


5 


4 


Ram 


67800-67FFF 


U9131 


6 


5 


Ram 


68000-697FF 


U9130 


7 


6 


Ram 


60000-6FFFF 


U9130 


8 


7 


Not Used 




— 
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Com LB. This test checks the QPIB controller U1 321 and 
associated circuitry by commanding the controller to 
change Its Tn output and then checking the TR output tor 
this change. If an error Istound, tt is displayed on the crt. 
Refer to OPTION MAINTENANCE INFORMATION in the 
OPTIONS section for further information. 

FP A/D. This test checks the front panel A/D converter 
circuitry. A conversion Is done on three of the analog 
Inputs (A CURS, U6106 pin 12. B CURS, U6106 pin 1$. 
and ground, U6108 pin 5). The algebraic sum of ACURS 
and B CURS are checked. Their sum should be between 
0x100 and 0x700- Ground is also checked. It should be 
between 0 and 5 front panel A/D converter counts (3 1 024 
ofVREF). 

During power-up this test defines a variable (FP 
POLLED) that controls how the microprocessor works 
with the front panel. If during testing a Ml is not getv 
erated, it is assumed that the front panel will never 
generate a Ml and the microprocessor must poll the front 
panel to see when to transfer front-panel data. 

If an error is one of the following messages is dis- 
played on the Oft: 

FP A/D : cursor :a= <actual> & b= <actual> 

FP A/0 : gnd = <actual> <> 5 
FP A/D ; TIME-OUT 

Where: 

Actual Is a 3-digit hexadecimal rximber representing the 
result of a from-panet digitization. 



TIME-OUT indicates A/D INT FLAG (U6101 D pin 13) did 
not occur v^in 0x800 polls by the micro processor. 

CAL. The instrument calibration aids are used to help 
calibrate the Instrument. 

Box. This calibration aid displays a box (rectangle) on 
the crt. Gains and offsets of the storage display system 
integrators are set using the Box display (see the Adjust- 
ment procedure). The Display Controller (U9208) is 
synchronously stimulated (at a multiple of NM!) to dis* 
play the box not using Mis. 

Vert This calibration aid Is used to calibrate the Acqui- 
sition Position Offset adjustments (see the VERTICAL 
Adjustment Procedure). 

CAL PU. Pressing one of the SETUP buttons duiing 
power-up rurts three calibration routines: Box, Oports, 
and Vert. Each routine is run until one of the menu buttons 
is pushed again. The Box and Oports routines are run at 
the same time. Oports Is used to check instrument 
circuifry (see Oports). 

Exercisers. Instrument exercisers are used to aid in the 
repair of the Instrument. 

Conflg. This exerciser lists the ROM circuit numbers and 
part numbers used In the instrument. It also lists any 
communications option installed in the instrument. 

FP 10. Raw internal front-panel data is displayed on the 
crt by this exerciser. Table 6-1 1 shows which data is dis- 
play^ in the different positions (display format) and the 
controls that affect the data. 



Table 6-11 

Display Format for Front Panel 10 Exerciser 



Data 


Signal Names (Controls) 


Curs® 


CUR1 

(CURSORS) 


CUR2 

(CURSORS) 


B_DEb9.Y (B DELAY 
TIME POSITION) 




Chi- 


Em.EllS 

(POSITION) 


CH1_ATN 

(VOLTS/DIV) 


CH1_STAT 
(CAL. Input Coupling) 


CH1_PRB 
(Pn^ Coding) 


Ch2» 


E164. E16S 
(POSITION) 


CH2_ATN 

(VOLTS/DIV) 


CH2.STAT 
(CAL input Coupling) 


CH2_PRB 
(Probe Coding) 


ASws 


ARES1 

(ASEC/DIV) 


ARES2 

(ASEC/DIV) 






BSW- 


B.flES 

(BSEC/DIV) 


B.CAPS 
(B SEC/DIV) 






Trig- 


ATR^LVL 

[A TRIGGER LEVEL) 


' 
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NOTE 

0/g/fa/ data Is Intensified when a control Is 
changed. All other data is intensified if the data 
has changed more than S counts since the last 
display update. 



Front Panel hexadecimal information displayed by the 
exerciser should be used as an aid in detecting front 
panel problems. If a hexadecimal number is outside the 
range listed, the associated voltage level should be 
checked to determine if a problem exists. 



Front Panel diagnostic hexadecimal ranges and 
associated actual voltage ranges are found in the fol- 
lowing tables; 



Table 6-4A ARES1 , ARES2 
Table 6-48 B_RES. B CAPS 
Table 6-5 CH1ATN. CH2_ATN 

Table 6-6 CHI STAT, CH2 STAT 



The hexadecimal codes for the CH f POSITION {E1 1 4. 
El 15), CH 2 POSITION (E164. E1$5), and A TRIGGER 
LEVEL (ATR_LVL) controls should vary as the controls 
are rotated. If no change is noted, then there is a problem 
in the front panel circuitry. 

Hexadecimal ranges for probe coding (CH1_PRB, 
CH2_PR8) are listed in Table 6-7. 



Oports. All microprocessor output ports of the instru- 
ment are exercised by this exerciser. If entered from 
power-up, the exerciser is run with the box display. Test 
patterns used in each port are shown in Table 6-12. 



NOTE 

The ones and zeros patterns are observed 
using an LED dip clip on the registers. 

Iports. This exerciser displays the input data for all 
microprocessor input ports. 

A to D. This exerciser tests the acquisition A/0 con- 
verters for missing bits. This test requires a function gen- 
erator with at least 99% triangle wave linearity (Tektronix 
FG503 or equivalent). Use the following procedure to 
test the A/O converters with the exerciser: 



Tbble 6-12 

Output Ports Exerciser 
U4ll9Plns 



19 


18 


17 


16 


15 


14 


13 


12 


1 


0 


0 


6 


0 


0 


0 


1 


0 


1 


0 


0 


0 


0 


1 


0 


0 


0 


1 


0 1 


0 


1 


0 


0 


0 


0 


0 


1 


1 ! 


0 

1 


0 


0 


0 


0 


0 


1 


1 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


1 


0 


0 


0 


0 


1 


0 


1 


0 


0 


0 


0 


0 


0 


1 



U4120 Pins 



19 


18 


17 


16 


15 


14 


13 


12 


1 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0^ 


0 


0 


1 1 


0 


0 


0 


0 


0 


0 


0 


0 ' 


1 



U6104Pins 



19 


18 


17 


16 


15 


14 


13 


12 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


, 0 


1 


1 


1 


1 


1 


1 


0 


: 0 


1 


1 


1 


1 


1 


0 


0 


0 


1 


1 




1 


0 


0 


0 


0 


1 


1 ; 


1 ! 


0 


0 


0 


0 


0 


1 


1 ' 


0 ! 


0 


0 : 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 



3. Set Function Generator controls to produce a 25 KHz 
triangle wave. 

4. Set the 2232 controls as follows: 



1. Exit all Menus. 

2. Connect the output of the Function Generator to the 
CH 1 OR X input connector via a 50-G cable. 10X 
attenuator, and 50-G terminator. 



STORE/NON-STORE 
VERTICAL MODE 
CH 1 VOLTS/DIV 
CH 1 COUPLING 
A AND B SEC/DIV 



STORE (button In) 
CH 1 
20 mV 
DC 

10 mS 
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5. Adjust the Function Generator VAR ATTENUATORto 
dieptay a 6~division peak-to-peak si^al. Adjust 
CH 1 VEffTICAL POSITION to center ttie waveform. 

6. Change the CH 1 VOLTS/DIV setBng to 1 0 mV. 

7. Press the ADV FUNCT SETUP Ixjtton, Select Diag 
Menu. 

8. In the DIAGNOSTICS Menu, use the bezel buttons to 
select in the following order: Tests, Acq, A to D, and 
CHI. 



9. Select RUN. The readout indicates the nurrtber of 
missing codes. If the number is greater than 0, there 
is a fault in the CH 1 digitizer module. 



1 0. Repeat steps 2 through 9 for Channel 2 . 



11. TO r«un test, select Reset. To return to normal 
operation, seled EXIT, then press the ADV FUNCT 
SETUP button. 
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CORRECTIVE MAINTENANCE 



INTRODUCTION 

Corrective maintenaiKe consists ol component replace- 
ment and Instrument repair. TTiis part of the manual 
describes special techniques and procedures required 
to replace components in this instrument. If it is 
necessary to ship your instrumertt to a Ibktronix Service 
Center for repair or service, refer to the Repackaging 
information in Section 2 of this manual. 

MAINTENANCE PRECAUTIONS 

To reduce the possibility of personal injury or instnanent 
damage, observe the following precautions. 

1. Disconnect the instrument from the ac-power 
source before removing or installing components. 

2. Verify that the llne-rectifler filter capacitors are dis- 
charged prior to performing any servicing, 

3. Use care not to intercorviect instrument grounds 
which rrtay be at different potentials (aoss 
grounding). 

4. When soldering on circuit boards or small insulated 
wires, use only a 15-watt, pencil-type soldering 
iron. 

OBTAINING REPLACEMENT PARTS 

Most electrical and mechanical parts can be obtained 
through your local Tektronix Field Office or representa- 
tive. However, many of the standard electronic 
components can usually be obtained from a local com- 
mercial source. Before purchasing or ordering a part 
fromasourceotherthan Tektronix, Inc., please check the 
Replaceable Electrical Parts list for the proper value, 
rating, tolerance, and desaiption, 

NOTE 

Physical size and shape of a component may 
affect Instrument parformanca, particularly at 



high fraquanclas. Mways use direct- 
replacement components unless It Is known 
that a substitute will rtot degrade Instrument 
performance. 



Special Paris 

In addition to the standard electronic components, some 
special parts are used in the instrument. These com- 
ponents are manufactured or selected by Tektronix, Inc. 
to meet specific performance requirements or are manu- 
factured for Tektronix, inc. in accordance with our ^eclfl- 
cations. The various manufacturers can be identified by 
referring to the Cross Index-Manufacturer's Code 
number to Manufacturer at (he beginning of the Replace- 
able Electrical Parts list. Most of the mechanical parts 
used in this instrument were manufactured by Tektronix, 
inc. Order all special parts directly from your local 
Tektronix Field Oflice or representative. 

Ordering Parts 

When ordering replacement parts from Tektronix. Irx:., be 
sure to include all of the following Information; 

1 . Instrument type (Include all modification and option 
numbers). 

2. Instrument serial number. 

3. A description of the part (If electrical. Include its full 
circuit component number). 

4. Tektronix pan number. 

MAINTENANCE AIDS 

The maintenance aids listed in Table 6-1 3 include Items 
required for performing most of the maintenance pro- 
cedures In this instrument. Equivalent products may be 
substituted for those given, provided their character- 
istics are similar, 
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Table 6-13 
Maintenance Aids 



Description 


SpecMcaUon 


Usage 


Example 


1 . Soldering Iron 


15to25W. 


General Soldering and unsoldering. 


Antex Precision 
Model C. 


2. Ibrx Screwdriver 
Tips and HarKlle 


Tboctips: #17, #T9, 
#T10, #ri5, arvd#T20. 

Handle: 1/4 Inch hex 
drive. 


Assembly and disassembly. 

I 


Tektronix Part Numbers; 
Tbrx Tips 

#T7 003-1293-00 
m 003-0965-00 
#ri0 003-0814-00 
#T15 003-0966-00 
#T20 003-0866-00 
Handles: 

8 1/2 in. 003-0293-00 
3 1/2 in. 003-0445-00. 


3. Nutdrivers 


1/4 inch. 5/16 inch. 1/2 
Inch, and 9/16 Inch. 


Assembly and disasserrtbly. 


Xcellte #8, #10, #16, 
and #18. 


4. Open-end 
Wrencfi 


9/16 inch and 1/2 Inch. 


Channel Input and Ext Trig BNC 
Connectors. 


Tektronix Part Nixnbers: 

9/16 003-0502-00 
1/2 003-0882-00. 


5. Hex Wrenches 


0.050 Inch. 1/16 inch. 


Assembly and disassembly. 


Allen Wrenches. 


6. Long-nos© Pliers 




Compon^ removal and 
replacement. 


Diamalloy Model 
LN55-3. 


7. Diagonal Cutters 




Component removal and 
replacement. 


Diamalloy Model 
M554-3. 


8. Wicuum Solder 
Extractor 


No static charge 
retention. 


Unsoldering static sensitive 
devices and components on 
multilayer boards. 


Pace Model PC-iO. 


9. Contact Cleaner 


No-Noise R. 


Switch and pot cleaning. 


Tektronix Part Number 
006-0442-02. 


10. Pin-Replacement 

Kit 




Replace circuit board connector 
pins. 


Tektronix Part Number 
040-0542-01. 


11, IC-RemovalTbol 




Removing DIP IC packages. 


Augat T114-1. 


12. Isopropyl Alcohol 


Reagent grade. 


Cleaning attenuator and front panel 
assemblies. 


2-lsopropanol. 


13. Isolation 
Transformer 




Isolate the instrurr>ent from the ac 
power source for safety. 


Tektronix Part Number 
006-5953-00. 


14. IX Probe 




Power supply ripple check. 


TEKTRONIX P6101A. 


15. Bayonet Ground 
Assembly 




Signal interconnect for power sup- 
ply ripple checks. 


Tektronix Part Number 
013-0085-00. 


16. LED Dip Clip 




Troubleshooting. 


HP 548A. 
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INTERCONNECTIONS 

Interconnections in this instrument are made witfr pins 
soldered onto the circuit boards. Several types of mating 
connectors are used for the interconnecting pins. TTie 
following information provides the replacement pro- 
cedures for the various types of connectors. 

End-Lead Pin Connectors 

Pin connectors used to connect the wires to the Inter- 
connect pins are factory assembled. They consist of 
machine-inserted pin connectors mounted in plastic 
holders. If the connectors are faulty, the entire wire 
assembly should be replaced. 

Multipin Connectors 

VJhen pin connectors are grouped together and mounted 
in a plastic holder, they are removed, reinstalled, or 
replaced as a unit. If any individual wire or connector in 
the assembly is faulty, the entire cable assembly should 
be replaced. To provide correct orientation of a multipin 
connector, an index arrow is stamped on the circuit 
board, and either a matching arrow is molded into or the 
numeral 1 is marked on the plastic housing as a match- 
ing index. Be sure these Index marks are aligned with 
each other when the multipin connector is reinstalled 
(see Figure 6-1). 

LITHIUM BATTERY (BT1 101) 

The lithium battery that supplies backup pow^ to the 
non-volatile memory should last for three years or more. 
When the battery must be replaced, observe the fol- 
lowing warning. 

To avoid personal Injury, follow proper pro- 
cedures for handling and disposal of llthiun^ 
batteries. Improper handling may cause fire, 
explosion, or severe burns. Do not recharge, 
crush, disassemble, heat the battery above 
212°F (lOO'^C), incinerate, or expose confenfs 
of the battery to water. Dispose of the battery in 
compliance with local, state, and national 
regulations. 

Typically, small quantities (less than 20) can be 
safely discarded with ordinary garbage in a 



landfill. Send larger quantftfes by surface trans- 
port to a hazardous waste dl^x>sal facility, indi- 
vidually package batteries In a sturdy container 
that is clearly labeled “Lithium Batteries -DO 
NOT OPEN." 



TRANSISTORS AND INTEGRATED 
CIRCUITS 

Transistors and integrated circuits should not be 
replaced unless they are actually defective. If removed 
from their sockets or unsoldered from the circuit board 
during routine maintenance, return them to their original 
board locations. Unnecessary replacement or trans- 
posing of semiconductor de\^ces may affect the adjust- 
ment of the instiument. When a semiconductor Is 
replaced. checS< the performance of any circuit Uiat may 
be affected. 

Any replacement component should be of the original 
type or a direct replacement. Bend transistor leads to tit 
their circuit board holes, and cut the leads to the same 
length as the original component. See Figure 9-2 in the 
Diagrams section for lead-configuration itiusirations. 

The chassis-mounted power supply transistor is 
insulated ttom the chassis by a heat-transferring 
mounting block. Reinstall tiie mounting block and 
bushings when replacing these transistors. Use a thin 
layer of heat-transferring compound behveen the insu- 
lating block and chassis when reinstalling the block. 

NOTE 

After replacing a power transistor, check that 
the collector Is not shorted to the chassis before 
applying power to the instrument. 

1b remove a socketed dual-in- line packaged (DIP) Inte- 
grated circuit (IC), puli slowly and evenly on both ends of 
the device. Avoid disengaging one end of the Integrated 
circuit from the socket before the other, since this may 
damage the pins. 

SOLDERING TECHNIQUES 

The reliability and accuracy of this insinment can be 
maintained only if proper soldering techniques are used 
to remove or replace parts. General soldering tech- 
niques, which apply to maintenance of any precision 
electronic equipment, should be used when working on 
this Instrument. 
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To SP/old an electrfc-shockhazard, observe the 
following precautions before attempting any 
soldering: turn the instrument off, disconnect It 
from the ac power source, and wait at least 
three minutes for the line-rectifier filter capach 
tors to discharge. 

Use rosin-core wire solder containing 63% tin and 37% 
lead. Contact your local Tektronix Field Office or repre- 
sentative to obtain the names of approved solder types. 

When soldering on circuit boards or small insulated 
wires, use only a 16-watt, pencil-type soldering iron. A 
higher wattage soldering Iron may cause etched circuit 
conductors to separate from the board base material 
and melt the insulation on small wires. Always keep the 
soldering-iron tip properly tinned to ensure best heat 
transfer from the Iron tip to the solder joint. Apply only 
enough solder to make a firm joint. After soldering, clean 
the area around the solder connection with an approved 
flux-removing solvent (such as isopropyl alcohol) and 
allow it to air dry. 

Circuit boards in this instrument may have many conduc- 
tive layers. Conductive paths between the top and 
bottom board layers rrray connect to one or more inner 
layers, if any inner-layer conductive path becomes 
broken due to poor soldering practices, the board 
becomes unusable and must be replaced, Damage of 
this nature can void the instrument warranty. 



i CAUTION I 

iWAA/VWV-S 

Only an experienced maintenance person, ptth 
ficlent In the use 0/ vacuum-t^e desoldering 
equipment should attempt repair of any circuit 
board In this Instrument. 



Desolderlrtg parts from multilayer circuit boards Is 
especially critical. Many integrated circuits ate static 
sensitive and may be damaged by solder extractors that 
generate static charges. Perform work lnvolvlr>g static- 
sensitive devices only at a static-free work station while 
wearing a grounded, antistatic wnst strap. Use only an 
antistatic vacuum-type solder extractor approved by a 
Tektronix Service Center. 



a^AAAAAAAm 
5 CAUTION I 

Attempts to unsolder, remove, and resolder 
leads from the component side of a circuit 
board may cause damage to the reverse side of 
the circuit board. The following techniques 
should be used fo replace a component on a 
circuit board: 

1 . Touch the vacuum desoldering tool to the lead at the 
solder confection. Never place the Iron directly on 
the board; doing so may damage the board. 

NOTE 

Some components are difficult to remove from 
the circuit board due fo a bend placed in the 
component leads during machine Insertion. To 
make removal of machine-insened com- 
ponems easier, straighten the component leads 
on the reverse side of the circuit board. 

2. When removing a multipin component, especially 
an IC, do not heat adjacent pins consecutiveiy. 
Apply heat to the pins at alternate sides and ends of 
the iC as solder is removed. Allow a moment for the 
circuit board to cool before proceeding to tite next 
pin. 

I CAUTION I 

Excessive heat can cause the etched circuit 
conductors to separate from the circuit board. 
Never allow the solder extractor tip fo remain at 
one place on the board for more than three 
seconds. Solder wick, spring-actuated or 
squeeze-bulb solder suckers, and heat blocks 
(for desoldering multipin components) must not 
be used. Damage caused by poor soldering 
techniques can void the instrument warranty. 

3. Bend the leads of the replacement component to fit 
the holes In the circuit board. If the component is 
replaced while the board is installed in the Instru- 
ment, cut the leads so they protrude only a small 
amount through the reverse side of the circuit board. 
Excess lead length may cause shorting to other 
conductive parts. 

4. Insert the leads Into the holes of the board so that ttie 
replacement component is positioned the same as 
the original component. Most components should 
be firmly seated against the circuit board. 
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5. Touch the soldering Iron to the connection and appiy 
enough solder to make a firm solder joint. Do not 
move the component while the solder hardens. 

6. Cut off any excess lead protruding through the circuit 
board (if not clipped to the correct length in step 3). 

7. Clean the area around the solder connection with an 
approved flux-removing solvent. Be careful not to 
remove any of the printed information from the circuit 
board. 



REMOVAL AND REPLACEMENT 
INSTRUCTIONS 

The exploded view drawings in Replaceable 
Mechanical Parts list (Section 9) may be hel|^l during 
the removal and reinstallation of indiwdual sub- 
assemblies or components. Circuit board and com- 
ponent locations are shown in the Diagrams section. 

Cabinet 



WARNING 



To avcMd electric shock, disconnect the instru- 
ment from the ac-power-lnput source before 
remov/ng or replacing any component or 
assembly. 

To remove the instrument cabinet, perform the following 

steps: 

NOTE 

For /nsfirumenfs with a power-cord securing 
clamp, remove the Phillips-head screw hMIng 
the power-cord securing clamp before discon- 
necting the power cord. 

1 . Disconnect ^ power cord from the instrument. 

2. Remove two screws, one each from the right-rear 
side and bottom front of the cabinet. 

3. Remove two screws from each side of the rear panel 
and remove the panel from the insfrument. 

4. Remove four screws from the left rear side of the 
cabinet that secure the side panel to the Instrument 
side chassis. 

5. Remove the side panel from the instrument. 



6. Pull the front panel and attached chassis forward 
and out of the cabinet. 

NOTE 

To ensure that the cabinet is properly grounded 
to the Instrument chassis, the screws at the 
right-rear side and the bottom front of the cabi- 
net must be tightly secured. 

To reinstall the cabinet, perform the reverse of the pre- 
ceding steps. Ensure that the cabinet is flush with the 
rear of the chassis and that the cabinet and rear-panel 
holes are aligned with the screw holes In the chassis 
frame. 

Bezel Buttons Flex Circuit 

The Bezel Buttons Flex Circuit friat connects between the 
Front Panel circuit board and the bezel buttons can be 
removed as follows: 

1. Set the instrument on Its right side. Pull foe Bezel 
Button Fl^ Circuit out of J9005 on the Front-Panel 
circuit board (J9005 is located directly below foe 
POWER switch extension shaft). 

2. Set the instrument down. Remove foe two front- 
panel screws that secure foe plastic crt bezel frame 
and light filter to the front panel. 

3. Pull the bottom of foe crt bezel frame out until it 
clears the front panel; remove the frame. 

4. Remove foe light filter from the crt bezel frame. 

5. Set the crt bezel frame face down on a flat work 
surface. 

6. Insert a small, flat-biaded screwdriver in one of the 
slots located on either side of foe flex circuit, and 
carefully tv^st the screwdriver blade until the end of 
foe button spacer unsnaps. Repeat the procedure, 
using the other slot, to fiW foe button spacer from 
foe crt bezel frame. 

7. Remove the button spacer from foe crt bezel frame. 

8. Use a small, fiat-bladed screwdriver to carefully lift 
foe Bezel Buttons Flex Circuit from the two plastic 
studs, and remove It from the crt bezel frame, 

9. If desired, foe bezel button assembly may now be 
separated from the crt bezel frame. 

To reinstall foe Bezel Button Flex Circuit, perform the 
reverse of foe preceding steps. 
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Scale Illumination Circuit Board 

The Scale lliuminatiort circuit board can be removed and 

reinstalled as follows: 

1 . Perform steps 1 through 3 of the Bezel Button Flex 
Circuit removal procedure. 

2. Remove the screw and shouldered washer from the 
center of the plastic graticule light reflector; remove 
the li^ reflector. 

3. Set the Instrument on Its right side. Disconnect the 
Scale Illumination connector from J9882 on the Main 
circuit board. (jg882 is located at the front edge of 
the Main circxitt board, directly below the crt.) 

4. Remove the Scale Illumination circuit board from the 
front subpanel. 

To reinstall the Scale llliOTiination circuit board, pedonri 

the reverse of the preceding steps. 



Storage Circuit Board in Servicing Position 

The following procedure describes how to secure the 
Storage circuit board into the servicing position to facili- 
tate instrument disassembly and relnstatlation for indi- 
vidual components or subassemblies. 

1. Disconnect the following connectors from the 
Storage circuit board. 

a. P21 1 1 . a four-wire connector located near the 
middle left edge of the circuit board. 

b. P2t12, a four-wire connector located near the 
middle left edge of (he circuit board. 

2. Remove four Storage circuit board screws that 
secure the circuit board to the chassis, (see Figi^e 
6-6 for the location of the screws). 

3. Remove the screw near the middle left edge of the 
circuit board that secures the metal Storage circuit 
board shield to the chassis. 

4. Remove the screw near the front left edge of the cir- 
cuit board that secures the metal Storage circuit 
board shield to the chassis. 



5. Use orte hand to lift the end of the black board latch 
on the Storage circuit board above the chassis while 
lifting the left edge of the Storage circuit board 
upwards with the other hand. Place the board latch 
tab in the chassis slot to hold frie Storage circuit 
board in the servicing position. 

To lower the Storage circuit board into the instrument and 
to reconnect the connectors, perform the reverse of the 
preceding steps. 



Support Chassis 

The support chassis divides tfre inside of the instrument 
into two parts by connecting the center of the rear 
chassis and the front chassis together. The support 
chassis can be removed ar>d reinstalled as follows; 



1. Perform frie Storage Circuit Board in Servicing 
Position procedure. 

2. Remove frie crt anode lead and High-Voltage Multi- 
plier lead connectors from ftfe arK>de dip on the 
Power-Supply shield. 

3. Remove the anode clip from the Power-Supply 
shield through the hole in the support chassis. The 
clip can be removed by using a small fiat-bladed 
screwdriver to pry apart the mounting prongs and the 
bodyotfrre clip. 

4. Remove the two recessed screws from the rear 
chassis (located directly above the Z-AXIS con- 
nector) securing the support chassis. 

5. Remove the three screws securing support chassis 
to the top attenuator shield. 

6. Remove the saew securing the front of the support 
chassis to the aluminum angle bracket attached to 
frte front chassis. 



7. Remove the support chassis from the instrument. 

To reinstall the support chassis, perform the reverse of 
the preceding steps. 
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Figure 6-5. Location of screws and spacers on the Storage circuit board. 



Side-Chassis Assembly c. P9301, a five-wire connector located at the rear 

of the Side-Chassis Assembly. 

The Side-Chassis Assembly can be removed artd reirv 

stalled as follows: 2. Remove the two saews from the top of the side 

chassis and the two screws from the bottom ot the 
1 . Disconnect the following three connectors from the side chassis that secue the Side-Chassis Asserrv 

Side-Chassis Assembly. bly to the instrument. 

a. P41l0,atwo-wireconnectorlocatedat»ierear 3. Remove the Side-Chassis Assembly from the 

of the Side-Chassis Assembly. instrument. 

b. P6423, a four-wire connector located at the rear To reinstall the Side-Chassis Assembly, perform the 

of the Side-Chassis Assembly. reverse of the preceding steps. 
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Storage Circuit Board and Shield 

ine Storage circuit board and shield can be removed 
and reinstalled as follows: 

1 . Perform steps 1 through 4 of the Storage CircuH 
Board in Servicing Position procedure. 

2. Disconnect P9010, an eight-wire ccMviector located 
near the right edge of the Main circuit board, in front 
of the Power-Supply shield. 

3. Disconnect the following from the right side of the 
Storage circuit board: 

a, P941 1 , a twenty-four-wire connector. 

b. P61 00, a sbcty-wire connector. 

C. P921 1 , a ten-wire connector. 

d. P421 1 , a twelve-wire connector. 

4. Remove the recessed screw and chassis-mounted 
rear hinge nearest to the Board Latch from the instru- 
ment (see Rgure 6-6 for removal of the chassis 
recessed screw and hinge). 

5. In a similar manner, remove the recessed saew and 
chassis-mounted front hinge from the instrument. 



6. Lift the Storage circuit board assembly slightly and 
slide it back until the middle hinge separates; lift the 
assembly out of the Instiument. 




7. To separate the Storage circuit board from the 
shield, first disconnect P91 1 1 (battery power cable). 
Then, remove the five screws securing the circuit 
board to the shield; lift the Storage circuit board 
away from the shield. 

To reinstall the Storage circuit board and shield, perform 
the reverse of the preceding steps. 

Cathode-Ray Tube 



WARNING 



Use care wtien handling a crt. Breakage of the 
crt may cause high-velocity scattering of glass 
fragments (implosion). Protective clothing and 
safety grasses should be worn. Avoid striking 
me crt on any object which may cause it to 
crack or impiode. When storing a crt, either 
place It in a protective carton or set It face down 
on a smooth surface In a protected location with 
a soft mat under the faceplate. 

The crt can be removed ^d reinstalled as follows: 

1. Perform the Storage Circuit Board in Senricing 
Position procedure. 

2. Perform the Side-Chassis Assembly removal 
procedure. 

3. Disconnect the four deflection-plate wires from the 
neck pins near frie middle of the crt, noting locations 
for reassembly reference. 

4. Unplug the Ttace Rotation connector (P9006) from 
frie Front-Panel circuit board (note the location and 
orientation for reinstallatlon reference). 



WARNING 



The Crt anode lead and the High-Voltage Multi- 
plier output lead retain a high-voltage charge 
after the instrument is turned off. To avoid 
electrical shock, disconnect the High-Voltage 
Multiplier lead from the crt anode lead and 
ground both leads fo the main Instrument 
chassis. 

S. Unplug the crt anode lead connector from the High- 
Voltage Multiplier lead located between the support 
chassis and the crt shield. Discharge both the anode 
lead connector and frte High-Voltage Multiplier lead 
to chassis ground. 



6-28 





Maintenance -2232 Service 



6. Remove two front-panel screws that secure the 
plastic crt bezel frame and light filter to the front 
panel. 

7. Lower the crt bezel frame until the top clears the front 
panel. Up the top of the crt bezel frame out artd lay 
the frame flat on the woi1< surface. 

8. Remove the crt socket cap from the rear of the crt 
socket. Retain the cap for reinstallation. 

g. With the rear of the instrument facing you, place the 
lingers of both hands over ^e front edge of the front 
subpanel. Then, using both thunks, press forward 
gently on the crt fimoel near frie front of the crt. When 
the crt base pins disengage from the socket, remove 
the crt and the crt shield through the instrument front 
panel. Place the crt In a safe place until it is 
reinstalled. If the plastic, crt comer cushion pads fall 
out. save them for reinstallation. 



NOTE 

When Installing Vie crt Into Vie Instrument, 
reinstall arty loose plastic crt corner pads that 
are out of place. Ensure all crt pins are straight 
and that the Indexing keys on the crt base, 
^cket, and shield are aligned. Ensure that Vie 
ground clip makes contact only with Vie outside 
of the Oft shield. 



To reinstall the crt. perform the reverse of the preceding 

steps. 

Power-Supply Shield 

The Power-Supply shield can be removed and 

reinstalled as follows; 

1. Turn the Instrument top side down (Main circuit 
board up). 

2. Remove the screw securing the Power-Supply 
shield to the Main circuit board that is located 
directly In front of the plastic power supply cover 
(near the middle of the side chassis frame). 

3. Remove the screw located near the center of the 
board that secures the plastic power-supply cover. 
Insert a small pointed tool into the hole in the left- 
rear comer of the rear chassis and gently push down 
on the power-supply cover tab. Remove the power- 



supply cover by sliding It out from underneath the 
rear and side chassis. 

4. Set the Instrurrrent right side i 4 >. 

5. Perfr^m the Storage Circuit Board in Servicing 
Position procedure. 

6. Perform the Support Chassis removal procedure. 

7. Remove one pan-head and two recessed screws 
securing the Power-Supply shield to the rear 
diassis frame. See Figure 6-7 for the location of the 
three screws on the rear chassis frame. 

8- Remove the screw from the front, upper-rig^t hand 
comer of the Power-Supply shield. 

9. Remove the cables from the retaining clips on the 
from of the power supply shield, 

10. Remove the Power-Supply shield from the chassis 
frame. 

NOTE 

When reinstalling the Power-Supply shield, 
ensure that the ^ield Is placed in the frame 
guides on the rear chassis above the fuse 
holder and that the crt socket-wire assembly 
and crt anode lead are properly placed In their 
respective cutouts. 

To reinstall the Power-Supply shield, perform the 

reverse of the preceding steps. 

Line Filter Circuit Board and Cover 

To remove the Line Filler circuit board and cover, perform 

the followlr>g steps: 

1. Perform the Storage Circuit Board in Servicing 
Position procedure. 

2. Perform the Povrer-Si45ply Shield removal 
procedure. 

3. Remove the two recessed screws that secure the 
Line Filter circuit board to the rear chassis; lift the 
Line Filter circuit board out and away from the filter 
capacitor. 

4. Unclip the plastic cover from the Line Filter circuit 
board. 
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REMOVE ONE PAN-HEAD AND 
TWO RECESSED SCREWS 







Figure $-7. Location of screws securing Power Supply shield and the support bracket to the rear chassis frame. 



5. Unsolder the following: 

a. The wire from the line fuse holder that conneas 
to W901 1 on the Line Filter circuit board. 

b. ThewlrefromUneFilterFLSOOlthatconnectsto 
W9091 on the Line Filter circuit board. 

c. The wire from W9190 on the Main circuit board 
{labeled on circuit view side) that connects to 
W9191 on the Line Filter circuit board. 

d. The wire ftom W9040 on the Main circuit board 
(labeled on circuit view side) that connects to 
W9041 on the Line RIter circuit board. 

6. Remove the Line Filter circuit board from the 

Instrument. 

To reinstall the Line Filter circuit board and cover, perform 

the reverse of the preceding steps. 

Fan 

The fan can be removed and reinstalled as follows; 

1. Perform the Storage Circuit Board in Sert^cing 

Position procedure. 



2. Perform the Power-Supply Shield removal 
procedure. 

3. Unsolder the two fan driver leads from the Main 
circuit board (the solder pads are labeled W9965 R 
and B). 

4. Remove two screws securing the fan to the rear 
chassis and two recessed screws securing the fan 
driver to the side chassis. Rerrrove the fan and driver 
assembly. 

To reinstall the fan, perform the reverse of the preceding 

steps. 



Thermal Shutdown Circuit Board 

1 . Perform the Storage Circuit Board in Servicing Posi- 
tion procedure. 

2. Perform the Power-Supply Shield removal 
procedure. 

3. Perform the Fan removal procedure. 
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4. Set the instrument on its left side. Use a vacuum- 
desoldering tool to unsolder the three Thermal Shut- 
down circuit hoard interconnecting pins from the 
Main circuit hoard. (The pins are labeled W950 on 
the circuit view side of the Main circuit hoard.) 

To reinstall the Thermal Shutdown circuit board, perform 
the reverse of the preceding steps. 

Alternate Sweep Circuit Board 

The Alternate Sweep circuit board can be removed arvl 
reinstalled as follows: 

1. Perform the Storage Circuit Board In Servicing 
Position procedure. 

2. Disconnect P4220, a four-wre connector located 
on the right side of tie Alternate Sweep circuit board. 

3. Set the instrument on its left side, 

4. Use a vacuum-desoldering tool to unsolder tie 27 
Alternate Sweep circuit hoard pins from the Main 
circuit hoard. (The pins are labeled Vi^OOon the cir- 
cuit view side of the board.) 

5. Unclip the Alternate Swe^ circuit hoard from the 
plastic holder mounted on the Power-Supply shield; 
remove the Alternate Sweep circuit board from the 
instrument. 

To reinstall the AHemate Sweep circuit board, perform 
the revise of the preceding steps. 

Channel 1 Logie and Channel 2 Logic Circuit 
Boards 

The Channel 1 Logic ^d Channel 2 Logic Circuit Boards 
can be removed and reinstalled as follows; 

1. Perform the Storage Circuit Board in Servicing 
Position procedure. 

2. Perform the Support Chassis removal procedure. 

3. Remove the remaining six screws that secure ttie top 
attenuator shield to the Attenuator circuit board and 
bottom shield. 

4. Remove the top attenuator shield from the 
instrument. 

5. Disconnect the toliowing connectors from the 
Channel 1 Logic and Channel 2 Logic circuit boards, 
noting their locations for reinstailation reference: 



a. P61 1 1 , a three-wire connector from Channel 1 
Logic circuit board. 

b. P61 12. a three-wire connector from Channel 2 
Logic circuit board. 

6. Remove one screw eac^ from the front of the Chan- 
nel 1 Logic and Channel 2 Logic circuit boards. 

7. Unsolder the two 0 fi dummy resistors connected 
between the CAL vadable resistor/switch assem- 
blies and the rear of the Ch^mel 1 and Channel2 
Logic drcuit boards. 

8. Remove the Channel 1 Logic and Channel 2 Logic 
circuit boards from frie Instrument. 

To reinstall the Channel 1 Logic and Channel 2 Logic 
circuit hoards, perform the reverse of the preceding 
steps. 

Attenuator, Channel 1 Logic and Channel 2 
Logic Circuit Boards Assembly 

The Attenuator, Channel 1 and Channel 2 Logic Circuit 
Boards Assembly can be removed and reinstalled as 
follows: 

1. lUm the instrument over (Main circuit board up). 
Remove the two screws securing the Attenuator 
circuit board to tha 6NC bracket (located under- 
neath the CH 1 OR X and CH 2 OR Y input 
connectors). 

2. Unsolder the resistor leads connected to the center 
pins of the CH 1 OR X and CH 2 OR Y input con- 
nectors. Set frie instrument right side up. 

3. Perfrxm the Storage Circuit Board In Servicing 
Position procedure. 

4. Use a l/l6-indi hex wrench to loosen the set 
screws on both the CH 1 and CH 2 VOLTS/DIV 
Variable knobs and remove the knobs. 

5. Set the CH 1 and CH 2 VOLTS/DIV switches to the 
same position. Note switch positions for relnstal* 
lation reference. Remove the knobs by pulling them 
straight out from the front panel. 

6. Perform the Support Chassis removal procedure. 

7. Remove frie remaining six screws that secure the top 
attenuator shield to the Attenuator circuit board and 
bottom shield. 

8. Remove the top attenuator shield from the 
instrument. 
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9. Disconnect the following connectors from tfte Chan- 
nel 1 Logic. Channel 2 Logic and Attenuator circuit 
boards, noting their locations tor relnstallatlon 
reference; 

a. P6111 , a three*wire conrtector from Channel 1 
Logic circuit board. 

b. P6112, a three-wire connector from Channel 2 
Logic circuit board. 

c. P9103, a Tour-wire conrtector located behind 
the CH 1 VOLTS/DIV switch assembly and 
underneath the Channel 1 Logic circuit board. 

d. P9108, a four-wire connector located behind 
the CH 2 VOLTS/DIV switch assembly and 
underneath the Channel 2 Logic circuit board. 

e. P9991 , a three-wire connector located at the 
rear of the Attenuator circuit board between the 
Channel 1 and Channel 2 Logic circuit boards. 

10. Remove the screw from the left rear comer of the 
Attenuator circuit board. 

1 1 . Pull the Attenuator, Channel 1 U>gic and Channel 2 
Logic circuit boards assembly straight back from the 
front of the instrument until the circuit boards' inter- 
connecting pins are disengaged and the switch 
shafts are clear of both the Front-Panel circuit board 
and the two Input Coupling switch shafts (located 
between the frortt panel and the subpanel). Then lift 
out ttie entire assembly through the top of the 
Instrument, 

12. If removal of Channel 1 Logic and Channel 2 Logic 
circuit boards from the assembly is desired, perform 
the Channel 1 Logic and Channel 2 Logic Circuit 
Boards removal procedure steps 6 through 8. 

NOTE 

When reinstalling the Attenuator. Channel 1 and 
Channel 2 Logic circuit boarda Assembly, 
ensure that the Interconnecting pins are aligned 
with Uie Front~Panel circuit board connectors 
and that the two resistors (soldered to the bot- 
tom of the Attenuator circuit board) are not 
touching the Front-Pane! circuit board. Push 
the Attenuator circuit board forward and, at the 
same time, press the front end of the board 
down slightly. Align the fwo Input Coupling 
switch shafts with the front-panel holes by 
moving either the Channel 1 or the Charmel 2 
Input Coupling switch knob. 



To reinstall the Attenuator, Channel 1 and Channel 2 
Logic circuit boards assembly, perform the reverse of the 
preceding steps. 

Sweep Reference Circuit Board 

The Sweep Reference circuit board can be removed and 
reinstalled as follows: 

1. Perfoim the Storage Circuit Board in Servicing 
Position procedure. 

2. Disconnect the following from the Sweep Reference 
circuit board: 

a. P9410, a nine-wire connector located near the 
right rear comer of the circuit board. 

b. P5201, a three-wire connector located near the 
right front comer of the circuit board. 

3. Locate the two resistors that connect between the 
Timing circuit board and the Sweep Reference 
circuit board near the right side of the SEC/DIV 
variable control. Unsolder the leads of the two resis- 
tors from the Timing Ciicuit board. 

4. Loosen the setscrews that secure the extension 
shaft connected to the SEC/DIV vailabie control 
(S721/R721) with a 0.050-hex wrench. 

5. Remove the SEC/DIV variable control nut with a 9/1 6 
inch open-end wrench. 

6. Remove the Sweep Reference circuit board. 

To reinstall the Sweep Reference circuit board, perform 
the reverse of the preceding steps. 

Timing, Sweep Interface, and Sweep 
Reference Circuit Boards Aasembiy 

The Timing, Sweep Interface, and Sweep Reference cir- 
cuit boards assembly can be removed and reinstalled as 
follows: 

1. Perform the Storage Circuit Board in Servicing 
Position procedure. 

2. Use a 1/1 6-inch hex wrench to loosen the set screw 
of the SEC/DIV Variable knob. Remove the SEC/DIV 
Variable knob. 

3. Set both A and B SEC/DIV knobs to the EXT CLK 
position. Use a 1/1 6-inch hex wrench to loosen the 
two set screws that secure the A and B SEC/DIV 
knob; pull the knob from the shaft assembly. 
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4. Use a 1/16-Inch hex wrench to loosen two set 
screws securing the A SEC/OIV dial to the shaft 
assembly. Remove the dial from ^e shaft. 

5. Disconnect the following connectors from the 
assembly, noting their locations for reinstatlation 
reference: 

a. P9700. a 1 0-wire connector located on the right 
edge of the Timing circuit board. 

b. P6421 . an five-wire connector located on the 
Sweep Interface circuit board. 

c. P9410, a nine-wire connector located near right 
rear comer of the Sweep Reference circuit 
board. 

6. Disconnect P9705, an eight-wire connector located 
on Main circuit board between the Attenuator 
board and the left edge of the Alternate Sweep 
board. 

7. Remove the screw located at the right rear of the 
Attenuator circuit board (securing both the 
Attenuator and the Timing circuit boards to the 
Bottom shield). 

8. Remove the three securing screwrs from the Timing 
circuit board (the screws are located at the right front 
comer, left front side by the SEC/DIV switch shaft, 
and at the right rear comer of the circuit board}. 

9. Pull the Trming circuit board straight back from the 
front of the instrument until the circuit board inter- 
connecting pins ere disengaged artd the switch 
shaft Is Clear of the Front-Panel circuit board. 

10. If removal of the Sweep Reference circuit board from 
the assembly Is desired, perform the Sweep Ref- 
erence Circuit Board removal procedure, steps 2b 
through 6. 



NOTE 

Ensure that the Timing circuit board inter- 
connecting pins are aligned to the Front-Panel 
circuit board connectors before reinstailatlon. 



To reinstall the Timing, Sweep Interface, and Sweep 
Reference circuit boards assembly, perform the reverse 
of the preceding steps. 



Sweep tnteiTace Circuit Board Separation 

lb remove the Sweep Interface circuit board from the 
Timing circuit board perform the following steps. 

1 . Use a vacuum-desolderlng tool to unsolder the 22 
interconnecting pins (W1304) from the Sweep Inter- 
face to the Timing circuit board. 

2. Remove the Sweep Interface circuit board and clean 
the wire-strap holes in the Timing circuit board. 

To reinstall the Sweep Interface circuit board, perform the 
reverse of the preceding steps. 

Bottom Shield, Attenuator and Timing Circuit 
Boards Assembly 

The Bottom Shield, Attenuator, and Timing circuit boards 
assembly can be removed and reinstalled as follows: 

1 . Set the instrument upside down. Remove the three 
screws and one spacer post securing the Bottom 
shield to the Main circuit board. 

2. Perform steps 1 through 9 of the Attenuator, Channel 
1 Logic and Channel 2 Logic Circuit Boards Assem- 
bly removal procedure. 

3. Perform steps 2 through 6 of the Timing, Sweep Inter- 
face, and Sweep Reference Circuit Boards Assem- 
bly removal procedure. 

4. Disconnect the extension shaft from the FOCUS 
control and pull the extension shaft out through the 
front panel. 

5. Pull the Bottom shield, along with the attached cir- 
cuit boards straight back from the front of the 
Instrument until the Interconnecting pins on the 
circuit boards are disengaged and the switch shafts 
are clear of the holes in the Front-Panel circuit 
board; then lift out ftie entire assembly through the 
top of the Instrument. 

6. If accessibility to the bottom of either the Attenuator 
or the Timing circuit board Is desired, perfoim step 
10 of the Attenuator, and Channel 1 and Channel 2 
Logic Circuit Boards Assembly removal procedure 
and step 8 of the Timing. Sweep Interface, and 
Sweep Reference Circuit Boards Assembly removal 
procedure. 

To reinstall the Bottom Shield, Attenuator, and Timing 
circuit boards assembly, perform the reverse of the 
preceding steps. 
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Front-Panel Circuit Board 

TTie Front-Partel circuit board can be removed and 
reinstalled as follovi^: 

1 . Set the instrum^ upside down. Unsolder the resis- 
tor lead connected to ttie EXT INPUT center con- 
nector and tie vrire strap connected to the EXT 
INPUT graund lug terminal. 

2. Unsolder the resistors from the CH 1 and CH 2 Input 
bnc connectors (two resistors from each cormectoO. 
noUrtg locations for reassembly ref^nce. 

3. Pull the bezel button flsx circuit out of J9005 on tie 
nont-Panel circuit board (JdOOS is located directly 
below the POWER switch extension shaft). 

4. Set tie Instilment right side up and perftMin tie 
Storage Circuit Boaid in Servicing Position 
procedure. 

5. Perform the Support Chassis removal procedure. 

6. PerformtieCatiode-RayTuberemovaiprocedure. 

7. Perform the Bottom shield, Attenuator and Timing 
Circuit Boards Assembly removal procedure. 

3. Remove tie following friction-fit knobs by pulling 
them strai^t out from the tont panel; 

a. Channel 1 POSITION. 

b. A/BSWPSEP. 

c. Channel 2 POSITION. 

d. Horizontal POSITION. 

e. B TRIGGER LEVEL. 

f. A TRIGGER LEVEL. 

9. Remove the following knobs after loosening their 
setscrews using a 1/16-inch hex wrench; 

a. B INTENSITY 

b. A INTENSITY. 

C. CURSORS. 

d. VARHOLOOFF. 

e. GRATICULE INTENSITY 

f. STORE/READOUT INTENSITY 



1 0. Disconnect the following multi-pin connectors from 
the Main circuit board: 

a. P9003, located at the front light comer of the 
circuit board. 

b. P9002, located at the front of the circuit board, 
near the CH 2 Input bnc. 

c. P9001 , located at the front of the circuit board, 
near ttie power sv^tch shaft extension. After dis- 
connecting the plug, guide It under foe shaft 
extension to allow removal of foe Front Panel 
assembly. 

1 1 . Remove the four screws securing the Front Panel cir- 
cuit board to foe front chassis. 

12. To facilitate removal of the Front Panel circuit board, 
remove foe two recessed screws that secure foe 
chassis halves together at the front right comers of 
the instrinnent. 

13. Pull the Front-Panel circuit board straight back until 
the control shafts clear the subpanel. Remove foe 
Front-Panel circuit board from the instrument. 

To reinstall foe Front-Panel circuit board, peiform foe 
reverse of foe preceding steps. 

Main Circuit Board 

All components on foe Main circuit board are accessible 
either directly or by removing either the Storage circuit 
board, foe crt, foe Bottom shield, Attenuator, Timing 
circuit-boards assembly, and foe Power-Supply shield. 
Removal of foe Mein circuit board is required only when it 
is necessary to replace the circuit board with a new one. 

The Main circuit board can be removed and reinstalled 
as follows: 

1. Perform the Storage Circuit Board in Servicing 
Position procedure. 

2. Perform the Support Chassis removal procedure. 

3. Perform the Side-Chassis Assembly removal 
procedure. 

4. Disconnect the three-wire B DELAY TIME POSITION 
potentiometer connector P9644 from the Main circuit 
board (located near foe right edge of foe circuit 
board adjacent to the DELAY START potentiometer. 

5. Perform the ARemate Sweep Circuit Board removal 
procedure. 
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6. Disconnect the connectors from the Attenuator and 
Timing circuit boards assembly by performing steps 
7 through 9 of the Attenuator, Channel 1 Logic and 
Channel 2 Logic Circuit Boards Assembly removal 
procedure and steps 5 and 6 of the Timing, Sweep 
Interface and Sweep Reference Circuit Boards 
Assembly removal procedure. 

7. Disconnect P9001. a twenty-wire connector located 
between the crt and the CH 1 Attenuator assembly, 
from the Main circuit board. 

8. Set the instrument on its left side. Disconnect the 
graticule lights cable from J9882 on the Main circuit 
board. 

g. Remove the trree screws and one spacer securing 
the Bottom shield to the Main circuit board. 

10. Perform the Power-Supply Shield removal 
procedure. 

1 1 . Unsolder the two wires from W9190 ar>d W9040 cki 
the Main circuit board that corvtect to the Line Filter 
circuit board, noting locations for reassembly 
reference. 

1 2. Unsolder the rear-panel EXT Z AXIS connector wire 
from the Main circuit board. 

13. Unsolder the two leads on the Main circuit board 
from the fan driver Oabeled W9965 R and B on the 
circuit view side of the board). 

14. Unsolder the three leads on the chassis mounted 
CR970 from the Main circuit board (labeled W9080 
R. B. and O). 

15. Remove the FOCUS control shaft assembly by 
pulling H straight out from the front panel. 

1 6. Remove the POWER switch extension-shaft assem- 
bly by first pressing in the POWER button to the ON 
position. Then insert a scribe (or simitartool) into the 
notch between the end of the switch shaft and the 
end of the extension shaft and gently pry the connec- 
tion apart. Push the extension shaft forward, then 
sideways, to clear the switch shaft. Finally, pull the 
extension shaft back and out of the Instrument. 

17. Remove two recessed screwrs securing the pov»rer- 
supply transistor heat-sink assembly to the right 
side of the chassis frame. 



WARNING 



The crt anode lead and the output terminal to 
the High-Voltage Multiplier will retain a high- 
voltage charge after the Instrument Is turned off. 

To avoid electrical shock, ground the crt side of 
the anode lead to the main Instrument chassis. 

18. Disconnect the crt anode lead from Ihe High- 
Voltage Multiplier anode lead by carefully ^Hilling the 
anode plug out of the jack. Discharge the plug tip to 
the chassis. 

1 9. Unsolder two sets of crt socket wires from the Main 
circuit board, noting wire colors and positions for 
reinsiailation reference. The solder pads for the two 
sets of wires are labeled W9870 on the Main circuit 
board. 

20. Unsolder two sets of delay-line wires from the Mein 
circuit board, noting wire colors and positions for 
reinstallation reference. 

21. Remove three screws securing the Main circuit 
board to the instrument chassis frame (one under the 
EXT z AXIS connector and two along the left side of 
the Main circuit board). 

22. Release frie board latch holding the Storage circuit 
board in the servicing position and lower the Storage 
circuH board. Carefully turn the Instrument upside 
down ^ain circuit board up). 

23. Lift the front of the Main circuit board far enough to 
disconnect the two twenty-wire connectors, P9003 
and P9002. from the component side of the Main 
circuit board, (The remaining cable from the Front 
Panel circuit board was disconnected in step 7.) 

24. Carefully lift the Main circuit board and attached 
cables from the bottom of the chassis. 

NOTE 

When Installing the Main circuit board, ensure 
that the circuit board Is in the guides at the rear 
and right side o/ the frame. 

To reinstall the Main circuit board, perform the reverse of 

frie preceding steps. 
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OPTIONS 

INTRODUCTION 



This section is drvideci into two subsections. Tbe first 
contains a general desaiption of available instrument 
options and the second contains servicing information 
for the Option 10 and Option 12 Communications 
interfaces. 



Additional information about instrument options or 
option availability can be obtained either by consulting 
me current Tektronix Product Catalog or by contacting 
your local Tektronix Field Office or representative. 



OPTIONS DESCRIPTION 



INTERNATIONAL POWER CORD 
OPTIONS 

Instruments are shipped with the detachable power- 
cord option ordered by the customer. Desaiptive infor* 
malion about the Internatiorral power-cord options is 
provided in Section 2, Preparation for Use. The following 
list identifies the Tektronix option number for the avail- 
able power cords. 



Standard 


120 V 


United States 


Option A1 


220V 


Universal Euro 


Option A2 


240 V 


United Kingdom 


Option A3 


240 V 


Australian 


Option A4 


240 V 


North American 


Option A5 


220 V 


Switzerland 






OPTION 10 



Option 10 provides a GPlB (General Purpose Interface 
Bus) communications interface. The interface imple- 
mented conforms toihe specirications contained in IEEE 
Standard Digital Interface for Programmable Insuu- 
mentation (ANSI/iEEE Std 438-1978). It also compiles 
with a Tektronix Standard relating to GPIB Codes, 



Formats, Conventions and Features. For description of 
the operating information on the Option 10, refer to the 
Options and Accessories section of the 2232 Operators 
Manual. 



OPTION 12 

Option 12 provides an RS-232-C serial communi- 
cations interface. The interface provides bom DTE and 
DOE capability to aid in hooking up the various types of 
printers, plotters, personal computers, and modems that 
may be encountered. For description of the operating 
information on the Option 12, refer to the Options and 
Accessories section of the 2232 Operators Manual. 



OPTION 33 

Option 33, the Travel Line option, provides impact pro- 
tection needed for rough industrial and service environ- 
ments. When the instrument Is ordered with Option 33. It 
comes equipped wim me Accessory Pouch, the Front 
Panel cover, shock-absorbing rubber guards mounted 
on the front and rear of the cabinet, an easy-to-use 
power-cord wrap, and a carrying strap. 



SERVICING INFORMATION 



OPTION 10 

THEORY OF OPERATION 

The Genera] Purpose Interface Bus (GPI8) option (see 
Diagram 23) provides a general purpose interface for the 



exchange of waveform data and Instrument-slate infor- 
mation. Temporary storage and program memory for the 
option isprovidedby thehost instrument RAM and ROM. 

The XY Plotter circuitry is unchanged from the standard 
instrument. The circuit descriptions covering me 
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standard XY Plotter still apply, and are not repeated here. 
TTie following discussion refers only to the QPIB portion 
of the board. 

The board contains an interface to the GPIB port. Sup- 
porting the GPIB port are two 8-bit Irv^ut ports for status 
signals and parameter switches, and a 1 -bit output port 
used for diagnostics. The remainder of the circuitry pro- 
vides signal buffering and address decoding. 

The microprocessor bus extends to this option through 
WB100. The address bus, the data bus, the bus control 
signals, and several address decode lines which are 
generated on the storage board are included. Power 
supplies are also brought in through this connector, and 
J9301 in the XY Plotter portion of the board Is not used. 

Bus Buffers 

The address lines are buffered by U1341 and U1333. The 
buffers are always enabled. Bidirectional data bus buffer 
U1331 isolates the circuitry ^om the storage board and 
provides Improved sigrrat drive capability. Also buffered 
are the RD(L). WR(L), 6.7MHZCLK. and RESET signals. 

The I/O devices occupies several addresses in the 1/0- 
S£G range (40000 to 4FFFF}. Table 3-1 lists the actual 
addresses used. 

Primary address decoding is accomplished by U1 345. It 
provides a one-of-elght, active-lO signal when BA12. 
BA13, l/0_SEQ(L). and BLKO(L), are all LO. Three 
address liti^, BA3, BAS, and BA7, are decoded to pro- 
duce the eight strobes. Four of the strobes enable the 
QPIB controller U1351, Parameter buffer U1322. Status 
buffer U1323, and Diagnostic latch U133S. Also gen- 
erated by U 1 345 is a signal that is LO whenever one of 
the strobes Is enabled and BAS is LO. This signal is 
gated with COM_SEG(g and DEN(L) In 01332 to pro- 
duce an enable for data buffer U1331 via U1344C. 

Half of U1332 generates the DATEN(l^ enable for the 
data bus buffer. When DEN(L) Is LO and either 
!/O_20PT(L) or COM_SEG(L) is LO. pin 6 Of U1332goe8 
HI. U1344 Inverts this signal, producing DATEN^). The 
data bus buffer Is enabled only for references In COM 
SEG or to I/O ports used by the GPIB option. 

GPIB Controller 

The GPIB controller, U1351, handles much of the 
protocol required to interface to the IEEE STANDARD 
488 bus. The controller has eight internal registers 
decoded by RSO, RS1, and R82. Under certain 



conditions it generates an interrupt to the micro- 
processor which appears as a LOJNT(l^ ^1351 pin 9). 
This pin is an open drain output connected to the 
microprocessor's maskable interrupt. 

Data bus lines are reversed, BOO for BD7, to accom- 
modate U>e internal convention of the GPIB controller. 

Trigger sigrel TR, U1351 pin 39, Is used only for diag- 
nostics ar>d Is read by the microprocessor via Ui322 
pin 2. 

Line Drivers 

Bus buffers U1324 and U1325 provide the drive charac- 
teristics required by IEEE 486 bus standards. They also 
control characteristics of the drive circuitry during bus 
operation. 

All oTthe signal lines that are at GPIB levels are protected 
by diode arrays CR1321, CR1322, and zener diode 
VR1321. These networks clip voltage transients greater 
than -t-6.8 volts or less than 0.6 volts. 

Connector J1314 Is a standard GPIB interface connector. 



Clock Divider and Diagnostic Latch 

U1333 is a dual J-K flip-flop that performs two inde- 
pendent functions. U1335A di\4des tire 6-7 MHz clock by 
two for GPIB controller U1351 . U1335B provides a one- 
bit latch for diagnostic use. When its enable (clock), 
U13356 pin 12, is strobed LO, the data on BOO is latched. 



Parameter Buffer 

Parameter buffer U1322 provides an eight -bit input port 
for selecting parameters associated with the QPIB 
option such as address and terminator. It consists of 
U1322. S1321, and part of resistor pack R1322. The 
switch is sensed by enabling buffer U1322 which gates 
its inputs onto the data bus. Bit 7 is used to sense TR, 
U1351 pin 39, Tor diagnostic use. 

Status Buffer 

Status buffer U1323 is used to sense three of the GPIB 
PARAMETER switch positions as well as miscellaneous 
other signals. Buffer circuitry consists of U1323, S1321. 
R1321, and part of resistor pack R1322. Status buffer 
fur^ctions €ire shown in Table 7-1 . 
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Table 7-1 

GRID Status Buffer Functions 



BIT 


Signal 

Name 


Function 


BltO 


PWR-IN(L) 


Power going dovm intemipt 


Bit 1 


+ SVP 


Logic HI 


Bit 2 


TRIG 


GPIB chip diagnostic 


Bits 




PARAMETER SWITCH position 8 


Bit 4 




PARAMETER SWITCH position 10 


Bits 




PARAMETER SWITCH position 9 


Bite j 


+ 5Vp 1 


Logic HI 


Bit 7 1 


D1AG 


Diagnostic latch 



OPTION 12 

THEORY OF OPERATION 

The RS-232-C communication option {see Diagram 22) 
provides a general-purpose interface for the exchange 
of waveforms and instrument-state information. Tem- 
porary storage and program memory for the option is 
provided by the instrument RAM and ROM. 

The RS-232 option replaces the XY Plotter board of the 
standard instrument but includes the XY Plotter circuitry. 
The following discussion refers only to the RS-232-C 
portion of the board. 

Supporting the RS232 port are two 8-bit input ports for 
status signals and parameter switches, and a 4-bit 
output port used mainly for interrupt masking. The 
remaining circuitry either decodes ad^esses or buffers 
signals. 

Miaoprocessor bus signals are extended to this board 
throu^ W81 01 . The address bus, data bus, bus control 
signals, several address decode lines, and power sup- 
plies all pass through this connector. 

Bus Buffers 

The address lines are buffered by U1241 and U1233. 
These buffers are always enabled. Data bus buffer 
U1231 is bidirectional. It isolates the option from the 
storage board and improves signal driving capabilities. 
Also buffered are the RD(L) (U1233), WR(L) (U12340). 
and RESET (U1244E) signals. 

Several addresses in the i/O-SEQ range (40000 to 
4FFFF) are used by option I/O circuitry. Table 3-1 lists the 
actual addresses used. 



Primary address decoding is accomplished by U1245. It 
provides a one-of-eight, low-asserting signal when 
BA12. BA13, lO_SEG(L), and BLKO(L), are all LO. 
Address lines BAS, BA6, and BA7 are decoded to pro- 
duce eight strobes. Three of the strobes are used to 
enable Universal Asynchronous Receiver/Transmitter 
(UARl) U12S1, parameter buffer U1222, and Status 
buffer U1223. A fourth strobe is gated with BWR(L) at 
U1234A to produce a write strobe for the interrupt mask 
latch (U123Q. Also generated by U1 245 is a signal that is 
LO whenever one of the strobes is enabled and BAS is 
LO. This signal Is gated with COM_SEQ(L) and DEN(L) In 
U1232A to produce an enable for the data bus buffer 
(U1231). 

Half of U1232 and Inverter U1244C generate the 
DATEN(L) signal for the bidirectional data bus buffer 
U1231. DATEN(L) Is LO for any reference in COM-SEQ 
and for references to the option I/O ports, it Is LO when 
DEN(g, foe data en^le from the processor, is LO and 
either COM,SEG(L) or 1/0(L) (U1245 pin 3) is LO. 

UART 

The UART U1251 communicate® with the Micro- 
processor, providing serial-to-parallel conversion and 
hdndlir>g some of the RS232 protocol. Also included Is 
an internal baud rate generator. Crystal Y1 251 provides a 
time base which is divided by software selectable ratios 
to provide the required bit transfer speeds. Three inter- 
rupt lines. IhTTR, TBRE, and DR, Inform foe Micro- 
processor that intervention Is required. 

Line Drivers 

Driver U1225 translates from TTL logic levels to foe 
levels required by the EIA RS-232-C standard. It 
requires positive and negative supplies whicfo are 
derived by diodes isolation (CRI 224 and CR1 223) on foe 
+ 8.6 V and -8.6 V supplies. Diode isolation protects foe 
instrument from transients or faults coupled through the 
RS-232-C connectors. The RLSD signal is generated by 
Interrupt Mask Latch U1236. 

The RS-232-C receiver is U1224. It translates from 
RS-232-C levels to TTL logic levels and also has a pro- 
tected supply. Its + 5 V supply Is generated by dropping 
the +8.6 V supply through zener diode VR1232. The 
[RSL02 signal goes to Status Buffer U1223. 

All of the RS-232-C signals are protected by diode 
arrays CR1221 and CR1222, and zener diodes VR1221 
through VR1224. Arry transients that exceed a ±25 V 
range are clipped by the networks. 



7-3 




OpUons-2232 Service 



Two connectors, J121 2 and Ji214, are provided to make 
Interfacing easier. The male D8>25 connector conforms 
to the DTE (data terminal equipment) specifications of 
RS-232-C, and the female DB-25 connector conforms 
to the DCE (data communications equipment) specifi- 
cation, Only or» of the connectors may be used at one 
time. 

Interrupt Circuitry 

Two Interrupt lines from the UAHT. INTR and DR, are com- 
bined via OR gate U1234B. generating the DR-t-INTR 
Interrupt line. That signal Is then routed to U1232A, an 
AND-On-INVERT gate, where it is gated wKh DR + it^TR 
MASK, which comes from the Interrupt Mask Latch 
(U123^. When OR -t- INTR MASK is LO. DR+INTR can 
not propagate through to the output. T6RE is similarly 
masked by TBRE MASK, then they are ORed together 
and Inverted within the AND-OR-INVERT gate, inverter 
U1244D inverts the signal and applies it to the base of 
Q1221. Transistor Q1221 Inverts the signal to tNTR(L), 
driving the Microprocessor maskable interrupt. 

interrupt Mask Latch 

Interrupt Mask Latch U 1 236 provides four signals that are 
directly controlled by the Microprocessor. It is enabled 
when the Microprocessor writes to the addresses 
decoded as lATCH(L). This latch uses BAO and BA1 to 
select either OO, 1D, 2D, or 3D, arte latches the data 
present on LM236 pin 13 into the selected output when 
enabled. IWo of the outputs are used for interrupt 
masking, one for the RS-232-C port, and one for diag- 
nostics. The outputs are forced LO by tie Vl(L) line to 
insure that interrupts are masked when the Micro- 
processor powers up. 

Parameter Buffer 

This circuit is an eight-bit input port for selecting 
parameters associated with the option such as baud rate 
and parity. It consists of buffer U1222, switch SI 221 , and 
resistor pack R1222. The switch is sensed by enabling 
the buffer which gates the buffer inputs onto the data bus. 
Bit 7 Is used to sense serial data out (SDO) from U12S1 
for diagnostic use. 

Status Buffer 

Status buffer U1223 is used to sense three positions of 
Parameter switch 81221 as well as miscellaneous other 
signals. Functions of the Status buffer are shown in Table 
7-2. 



Table 7-2 

RS-232-C Status Buffer Functions 



BIT 


Signal ' 
Name I 


Function 


BItO 


PWR_IN(L) 


PowN going down interrupt 


Bit 1 


DR+INT(L) 


Logic HI 


Bit 2 


TBR 


GPIB chip diagnostic 


Bits 




PARAMETER SWITCH position 8 


Bit 4 




PARAMErei SWITCH position 10 


Bits 




PARAMETER SWITCH position 9 


Bite 


DIAQ 


Logic HI 


Bit 7 


OCD2(L) 


Diagnostic latch 



PERFORMANCE CHECK 
PROCEDURE 

Introduction 

This part of Section 7 contains the GPIB Option and 
RS-232-C portion of the instrument’s perfonriance 
check procedures. The Performance Check Procedure 
is used to check the GPIB Option performance against 
the requirements listed in Table 1 -1 . H Is not necessary to 
remove the Instrument cover to accomplish any of the 
performance checks. 

The Option performance check intervals are identical to 
the basic instrument as indicated in Performance Check 
interval in the Performance Check Procedure Section 4 
of this manual. 

Limits and Tolerances 

The limits and tolerances stated in fois procedure are 
GPIB and RS-232-C speciftcations only if they are listed 
in the Performance Requirements column of Table 1 -1 . 
The tolerances given in this procedure are valid for an in- 
stnjment that is operating In and has been previously 
calibrated In an ambient temperature between +20°C 
and + 30^C. The instrument also must have had at least 
a 20-minute warm-up period. Refer to fable 1-1 for 
tolerances applicable to an instrument that is operating 
outside this temperature range. All tolerances specified 
are for the instrument only and do not include test- 
equipment error. When performing either the GPIB or the 
RS-232 checks, it is assumed that the standard inslru- 
ment meets all of Its Performance Requirements as 
stated in the Specification (Section 1) of the Service 
manual. 
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Test Equipment Required 

Test equipment listed in Table 7-3 is required to perform 
this procedure, lest equipment specifications described 
in Table 7-3 are the minimum necessary to provide accu- 
rate results. Therefore, equipment used must meet or 
exceed the listed specifications. Detail operating 
instructions for test equipment are not given in this 
procedure. 

When equipment other than that recommended is used, 
control settings of the test setup may need to be altered. 
If the exact item of equipment given as an example In 
Table 7-3 is not available, check the Mlnlrrxjm Specifi- 
cation column to determine If any other available test 
equipment might suffice for the performance check 
procedure. 

1 . QPIB Performance Check 

a. Set the RS-232-C Parameter switch to match 
the requirements of your controller, GPIB 
Address 1. 

b. Set the oscilloscope's front panel controls to 
obtain a baseline trace. 

c. Set the oscilloscope's POWER button to OFF 
and then to ON. 

d. CHECK The SRQ IrKlicator is on when the 
power-up sequence is finished. 



e. Connect the Controller \rfa GPIB cable to the 
IEEE STD 488 PORT connector. 

f. Enter the following program to the Controller. 
100 Ink 

110 ! Initialize gplb 

120 Qpib adr » 1 

1 30 Open #1 :“gpib0{pri = "&str$ 

(gpib adr)&“,EOM * <0>):" 

140 ! Poll the Instrument 

150 Poll srq_stat, srq_addr; gplb_aci' 

160 1 Get Its EVENT code 

170 Print #1: '‘EVENT?" 

180 Input #1 : eve_code 
190 ! Print responses 

200 Print “SRQ ; ":sfq_stal 
210 Print “ EVENT : ■;eve_code 
220 Close all 
230 end 

g. Run the program entered in Part f. 

b. CHECK The SRQ indicator is turned off. 

I. CHECKThe corrtrollerfor SRQ: 65.0 and EVEN: 
401.0. 

j. Disconnect the test equipment from the 
instrument. 



Table 7-3 

Test Equipment Required 



Item and 
Description 


Minimum 

Specification 


Purpose 


Example of Suitable 
Test Equipment 


1. Controller 


IEEE-488-1978 

compatible. 


Signal source. 


TEKTRONIX 4041 
System Controller 


2. GPIB Cable 


IEEe-488-1978 

compatible. 


Signal interconnection. 


Tektronix Part Number 
012-0630-00 


3. RS-232 Cable 


Connectors, Male-to-female, 
2 meter, 25 wires, general 
purpose. 


Signal Interconnection. 


Tektronix Part Number 
012-0815-00 
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2. RS-232-C Peitormance Check 

a. Set the RS-232-C Parameter switch to match 
the requirements of your controlfer. 

t). Set the oscilloscope’s frcmt panel controls to 
obtain a baseline trace. 

c. Set the oscilloscope’s POWER button to OFF 
and then to ON. 

d. CHECK The ADOR indlcatrx is on when the 
power-up sequence is finished. 

e. Connect the Controiler via RS-232 cable to the 
RS232 DOE connector. 

f Enter the message “ID?;” from the oontrollerto 
the RS-232. 

g. CHECK The response to the controller from the 
RS-232 is “TEK/22.V8t.1.VERS;XX”. whwe 
"XX" is the ROM's firmware version number in 
the instrument. 

h, CHECK The SRQ Indicator is turned off. 

I. Disconnect the test equipment from the 
Instrument. 



ADJUSTMENT PROCEDURE 

There are no adjustment procedives for the CPIB and 
RS-232-C Options. 

OPTION MAINTENANCE INFORMATION 

Maintenance Information contained in the Maintenance 
Section of the manual also applies to these options. 
Additional information for the Options is contained in this 
part of the manual. 

Diagnostics 

The diagnostics for Option 10 and Option 12 are added 
to the instrument. This discussion describes each diag- 
nostic separately. 

Com R6. The menu selected Com RB (communications 
readback) diagnostic checks the bit paths within the 
Option. The GPIB circuitry checked Includes U1335B 
and U1323. The RS-232-C circuitry d^ked includes 
U1236 and U1223. Data is first written to the Option. 
Registers are then read and checked for the correct data. 



If the data read back is in error, the actual data read back 
is displayed on the crt; 

COMMRB : tb(1) = x2x1 &rb(0) « y2y 1 

where: 

fb is the data written to the Option (U 1 236 pin 7 or U1 335 
pin 10). 

xl = yl s data read back from the Option (U1223pin3 
or U1323 pin 3). 

x2 = y2 B data read back from the Option (U1223pin2 
or U1323 pin 2). 

Comm LB. This test is menu selected and checks the 
QPIB controller U1321 and associated circuitry by com- 
manding the controller to change its TR output and then 
checking the TR output. If an error is found it is displayed 
on the crt: 

COMM_UB ; FGET NOT SET 
or 

COMM_LB : FGET NOT CLEAR 

Iports. Two additional parts are added to the menu 
selected Iports (input-ports) diagnostic. Option 10 adds 
U1322 and U1323. Option 12 adds U1222 and U1223- 
They are labeled on the crt display as comm stat u1x23 
and commjsaram ulx22. 

Out Ports. The Option Out-Ports diagnostic is selected 
at power-up. To start the diagnostic out-ports diag- 
nostic, press and hold any one of the SETUP buttons at 
power up until the Cal Box appears on the screen. The 
out-ports diagnostic runs at the same time that the Cat 
Box is displayed. Option 10 adds U1335B. The pattern 
seen on U1335B pin 10 Is about an eight second square 
wave. Option 12 adds U1236. The voltage pattern seen 
on U1236 is a continuous shifting between logic HI and 
LO levels. Output voltage levels of U1236 shifts first on 
pin 4 and last on pin 12. 

Removal and Replacement Instructions 

The exploded view drawings in the Replaceable 
Mechanical Parts list (Section 9) may be helpful during 
the removal and relnstallation of the GPIB and 
RS-232-C assembly and its circuit boards from the 
instrument. Circuit board and component locations are 
shown in the Diagrams section. 

CABINET. To remove either the GPIB or the RS-232-C 
Assembly from the instrument, perform the Cabinet 
removal procedure In the Removal and Replacement 
Instructions of Section 6. In step 4 of the procedure, 
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remove two screws and two post spacers and washers 
from the GPIB side panel or two screws and four post 
spacers and washers from the RS-232-C side panel. 

GPIB AND RS-232-C ASSEMBLIES. The Option 
assembly can be removed and reinstalled as follows: 

1. Disconnect the following conrrectors fi'om the 

Option Assembly and the instrument. 

a. P41 1 0. a two-wire connector located at the rear 
of the Optloni Assembly. 

b. P6423. a four-wire connector located at the rear 
of the Option Assembly. 

c. P9301 . a five-wire connector located at the rear 
of the Option Assembly. 

d. P6100. a ribbon cable from the Storage circuit 
board. 



2. Stand the Instrument on its side (Option Assembly 
up) and remove two saevtrs from the extreme edge 
of the bottom chassis frame underneath the delay 
line cable. 

3. Laytheinstoimentdownandremovethetwoscrews 
from the top of the chassis frame (located Inside the 
two cutouts on the Storage circuit board). Note the 
position of the ground clip when removing the screw 
from the chassis frame. 

4. Remove the Option Assembly out from between the 
top and bottom chassis frames. 

5 . Slide the Option Assembly forward until the ribbon 
cable dears the Storage circuit board. 

6. Remove the Option Assembly from ttie instrument 
by tilting the bottom of the assembly out first. 

To reinstall the Option Assembly, perform the reverse of 

the preceding steps. 
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REPLACEABLE 
ELECTRICAL PARTS 

PARTS ORDERING INFORMATION 



Section B - 223? Service 



Replacement parts are auaiiapit from or trirougti yOur local 
TektroniK. Irtc. Field Ofi>ee o< represeMative 

Ctianges to Takironiit insfrumenis are aornetimea made lo 
accommodate improved components as they become available, 
ervd to give you the benefit of the latest circuit improvemenis 
developed m our engineering department It IS ttterelore lmpor> 
lani when ordering parts lolneiudeiheloMowirtgirttdimaiionirt 
youi order Pan number, instrument type 01 number, serial 
number, and modificBtion rtumber it applicable 

II a part you have ordered has been replaced with a new or 
improved pan. your local Tektronix, inc. Field Office or represen- 
tative will coniaei you concerning any change in part number. 

Change information, if any. is located at the rear of tnia 
manual 

LIST OF ASSEMBLIES 

A list Of assemblies can be found at the beginning of the 
Electrical PartsUsl Trteassembiiesarelistedinnumericalorder 
Whentheeomplele component number of a part is known, this list 
will identily the assembly in which me pan •$ located. 

CROSS INDEX-MFR. CODE NUMBER TO 
MANUFACTURER 

The Mir Code Number to Manufacturer index for the 
Electrical Parts List is located immediately after this page The 
Cross Index provides codes, names ana addresses of manufac- 
turers of components listed in the Electrical Parts List. 

ABBREVIATIONS 

Abbreviations conform to Amenean Nei lOnal Standard V1 1 . 



COMPONENT NUMBER (column one of the 
Electrical Parts List) 



A numbering method has bean uaeotoidentifyasiambltet. 
aubassembties ana parts Examptes of iMa rtumbenng method 
and typical expansions arc illustrated by the fotlowirtg' 



Eaemptea. 

A23R1234 
Assembiv number 



component number 
A23 R1234 



Circuit number 



Aead Reaisior 1234 of Aaa«nbly 23 



Exenipis b. 

A23A2R1234 
Assembly 
number 



component number 
A23 A2 R1234 



Reed: Resislor 1234 of Subeaaetnbly 2 o( Aaaembiy 23 



Only the circuit number will aepaar on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
illustration is claariy marked with the assembly number 
Assembly numbers areaisomerkedonthe macnanicai exploded 
views located m the Mechanical Parts List. The component 
number is obtained by adding theessembiy number prefix to the 
circuit number 

The Electrical Parts list it divided and arranged by 
assemblies in numerical aeauenee la g., assembly At with its 
subaasembiias end parts, pracedes assembly A2 with its sub* 
atiembiiss and parts). 

ChaaslswhOunied parts have rto assembly number prefix 
and are located ai the end of the Electrical Parts List. 



TEKTRONIX PART NO. (column two of the 
Electrical Parte List) 

Indicates pan number to be uted when ordering replace- 
ment pan from Tektronix. 



SERIAL/MODEL NO. (columns three and four 
Of the Electrical Parle List) 

Column three (3) indicates the aerial number at which the 
pan was first used. Colimtn tour (4) indicates thesertsi number at 
which the part was removed' No serial number entered Indicates 
pert la good lor all serial riumbers. 



NAME A DESCRIPTION (column live of the 
Electrical Parts Uet) 

In the Parta Lift, an Itam N*n* It aeparked from me 
dncnplion by a colon (:]. Becauae of apace llmifallbna. an Item 
Name may aomailmes appear as ihcompleie For further Item 
Name idenlificatlon. the U.5 Fadetei Cataloging Handbook hs- 1 
can be tfiiiized where possibia. 



MFR. CODE (crriumn six of the Electrical Parts 
UsI) 

Indicates the code number of the actual manufacturer ol the 
part (Code to name and address eroei reierence can be found 
Immediately eher this page ) 



MFR. PART NUMBER (column seven of the 
Electrical Parts Ust) 

Indicatee actual marudacturers part number 
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 



Hfr. 

r/vp. 


KMifactirer 


Adbees 


City. State. ZiD Code 


00213 


NYTFOHICS COMPONENTS CROUP INC 
SUBSIDIARY OF NYTRDNICS INC 


ORANGE ST 


DARLINGTON SC 29532 


00779 


AMP INC 


2800 FULLING NILl 
PO BOX 3608 


HARRISBURG PA 17105 


00&53 


SANGWOUESTIM INC 
COMPONENTS OIV 


SANGAHO RD 
P0 80X 12S 


PICKENS SC 29671-9716 


01121 


AUEIt-BRtOLEY CO 


1201 S 210 ST 


HILMAIKEE WI 5^04-2410 


0129S 


TEXAS INSTRIKNTS INC 
SEMICONDUCTOR GROUP 


13S0C N COnRAL EXPY 
P0 80X 555012 


DALIAS TX 75265 


01807 


PETERSEN RADIO CO INC 


2800 WEST BRCADUAY 


CDUICIL BLUFFS lA 51501-3412 


01961 


VARIAN ASSOCIATES INC 
PULSE ENGINEERING SUBSIDIARY 


7250 CONVOY CT 
POeOX 12235 


SAN OIEGO CA 92112 


02114 


AMPEREX ELECTRONIC CORP 
FERR0XCU8E OIV 


5083 KINGS WY 


SAlfiERTIES NY 12477 


02735 


RCA CORP 

SOLID STATE DIVISION 


ROUTE 202 


SOMBIVILLE HJ 08876 


Q3S06 


^ERAL ELECTRIC CO 
SEMl-COtOJCTOR PRODUCTS DEPT 


W GENESEE ST 


AUBURN NY 13021 


04222 


AVX CERAMICS 
DIV OF AVX CORP 


19THAVE SOUTH 
P 0 60X867 


MYRTLE BEACH SC 29577 


04713 


MOTOROLA INC 

SEMICONDUCTOR PRODUCTS SECTOR 


5005 E MCDOWELL RD 


mOENIX AZ 85008-4229 


05397 


UNION CAfQIDE CORP 
MATBUALS SYSTEMS DIV 


11901 MADISON AVE 


CLEVELAND OH 44101 


07263 


FAII^ILO SEHICONDUCTCft OSf 

NGRTM AMERICAN SALES 

SUa OF SCHLJCER6ER LTD MS 118 


1(^ RIOGEVIEW CT 


CUPERTINO CA 95014 


07416 


NELSON- NAME PUTE CD 


3191 CASITAS 


LOS AtmES CA 90039-2410 


07716 


m INC 

TRW IRC FIXED l^lSTOfS/SURLINSTON 


2850 MT PLEASANT AVE 


9JRUN6T0N lA 52601 


08806 


GENERAL ELECTRIC CO 
MINIATURE LAMP PROOUCTS OEPT 
LIGHTING BUSINESS GROUP 


NELA nc 


CLEVELAND OH 44112 


09922 


BURNOY COtP 


RICKARDS AVE 


NORWALK CT 06852 


11236 


CTS COM* 

8ERNE OIV 

THICK FILM PRODUCTS 


406 PARR ROAD 


8ERME IN 46711-9506 


12697 


CLAfDSTAT MFG CO INC 


LOWER WASHINGTON ST 


DOVER NK 03620 


129S4 


MICBDSEMI CORP - SCOTTSQALf 


8700 E THOMAS RD 
P 0 BOX 1390 


SCOTTSOALE AZ 65252 


12968 


UNITRXE CORP 


5 FORBES 


l£XIHGT» MA 02173-7305 


13511 


APPHENOL CADRE 
OIV BUNKER RAMO CCRP 




LOS GATOS CA 


13556 . 


TRU CYLIWRICAL CONNECTOR 
DIV OF TW INC 


6821 SClQiCE CENTER DRIVE 


MINNEAPOLIS W 55428-3619 


14193 


CAL-R INC 


1601 OLYMPIC BLVD 
PO BOX 1397 


SANTA MONICA CA 90408 


14433 


ITT SEMICONDUCTORS OIV 




WEST PALM BEACH FL 


14552 


MICROSEHI aX> 


2830 S FAIRVIEW ST 


SANTA ANA CA 92704-6948 


14752 


ELECTRO CUBE INC 


1710 S DEL WR AVE 


SAN GABRia CA 91776-3825 


15454 


KETMA 

ROQAN DIVISICn 


2900 BUIE STAR STRST 


WAHQH CA 92806-2591 


15638 


aEC-TROL INC 


26^7 N GOLDEN VU.l£Y RD 


SAUGUS CA 91350-2621 


17656 


SILICONIX INC 


2201 LAUREIAOCO RD 


SANTA CLARA CA 95054-1516 


18324 


SIGNCTICS CORP 
MILITARY PROOUCTS DIV 


4130 S NARKn COURT 


SACRAMENTO CA ^834-1222 


19396 


ILLINOIS TOOL WORKS INC 
PAKTRON DIV 


1205 HCCDNVILLE RD 
PO BOX 4539 


LYNCLCURG VA 24502-4535 


19613 


MINNESOTA MINING AND CO 

TEXTOOL PROOICTS KPT 
ELECTRONIC PRODUCT DIV 


1410 E PIONEER OR 


IRVING 1X 75061-7847 


19701 


MEPCO/CEKTRALAB 
A ICRTM AMERICAN PHILIPS CO 
MINQIAL WELLS AIRPORT 


PO BOX 760 


MINERAL WELLS TX 76067-0760 


20932 


KYOCERA INTERNATIONAL INC 


11620 SORRENTO VALLEY IS 
PD BOX 81543 PLANT NO 1 


SAN DIEGO CA 92121 
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 



Hfr. 





Hnufocturer 




Citv. State. Zin TnV 


22526 


DU PONT E I DE NEHXJRS AND CO INC 
DU FONT CONNECTOR SYSTEMS 
DIV MILITARY PRODUCTS GROUP 


515 FISHING CREEK RO 


NEW CUMBERLAND PA 17070-3007 


24S4S 


OXNING OASS UCRFS 


550 HIGH ST 


BRADFORD PA 18701-3737 


25403 


AMF^EX ELECTRONIC CORP 
SEMICONDUCTOR SOLID STATE AND ACTIVE 
DEVICES-ELECTRO OPTICAL DEVICES 


(XORGE WASHINGTCM HWY 


SMITHFIELD R1 02917 


27014 


NATIONAL SEMICONDUCTOR CC»1P 


2900 SEMICONOUCTOR DR 


SANTA CLARA CA 95051-0606 


31916 


m SCHADCW INC 


8081 WALLACE RO 


EDEN PRAIRIE MN 55344-2224 


32997 


BOURNS INC 


1200 COLUeiA AVC 


RIVERSIDE CA 92507-2114 


34371 


TRIMPOT DIV 
KARRIS CORP 

KARRIS SEMICONDUCTOR PRODUCTS GROUP 


200 PALM BAY 6LVD 
PO BOX 883 


MELBOURNE R. 32919 


34$se 


FAIR-RITE PRODUCTS CORP 


1 COMH0!CIAl ROW 


WLLKIIL NY 125B9 


50157 


MIDWEST CCMPCMENTS INC 


1381 PORT cm 8LV0 
P 0 sox 787 


KJSKE83NHI 49443 


51406 


MURATA ERIE NORTH AMERICA INC 
HEADQUARTERS AND OPERATIONS' 


2200 LAKE PARK CR 


SMYRNA 6A 30080 


52763 


STHCO INC 


3344 SCMIERHIRN 


FRMKLIN PARK IL 50131 


52769 


SPRASUEH^IOOMAN ELECTRONICS INC 


134 FULTON AVE 


GARKN CITY PARK NY 11040-5352 


53387 


MINNESOTA MINING NFG CO 


PD fiCK 2963 


AUSTIN TX 78769-2963 


54473 


MATSUSHITA DiCTRIC CORP OF AMERICA 


ONE PA)«USONIO WAY 
POKW 1501 


SECAUCUS NJ 07G94-2917 


S4583 


TlX ElECIRDNICS COM* 


12 HARBOR PARK CR 


R3RT M^INGTON NY 11^ 


54937 


DEYOUNG MANUFACTURING INC 


12920 NE 125TH WAY 


KIRKLAND MV 98034-7716 


55112 


WESTLAKE CAPACITORS INC 


5334 STERLING CENTER DRIVE 


WESTLAKE VILLAGE CA 91361 


55680 


NICHICCN /tmiW CORP 


927 E STATE PKY 


SCHAlieuRG IL 60195-4526 


58289 


SPRW3UE EUCTRIC CO 
WORLD HEADQUARTERS 


92 HAYDEN AVE 


LDLINGTON MA 02173-7929 


56645 


DALE ELKTRONICS INC 


2300 .RIVERSIDE BLVD 
PD ecix 74 


NORFOLK NE 68701-22« 


57666 


RMi CORP 


8 WKATNEY 
PO BOX 19515 


IRVINE CA 92713 


58361 


QUALITY TEOWOLOGIES CWP 


3400 HILiVlEU AVE 


PALO ALTO CA 94304-1319 


59660 


TUSWIX INC 


7741 N BUSINESS PARK DR 
PO BOX 37144 


TUCSON AZ ®7407144 


59621 


HEPCO/CEmRAlA0 
A NCRTH AMERICAN FMILIPS CO 


7158 MERCHANT AVE 


EL PASO TX 79915-1207 


61271 


FUJITSU MICROELECTRONICS INC 


23SS KIFER RD 


SANTA CLARA CA 95051-0802 


61638 


ADVMiCED INTERCOMCaiON CORP 


5 DIVISION ST 


WARWICK RI 02818-3842 


71400 


BUSSMANN 

OlV OF COOPER INDUSTRIES INC 


114 OLD STATE RD 
FQ BOX 14460 


ST LDUIS MO 63178 


71468 


ITT CANNON 
DIV OF ITT C£RP 


666 E DYER-RD 


SANTA ANA CA 92702 


71590 


CRL CCMPCMENTS INC 


HWY 20 W 
PO BQ( 856 


R3RT HOOK lA SOSOl 


72962 


ERIE SPECIALTY PRODUCTS INC 


645 W IITH ST 


ERIE K 16S12 


74868 


AMPHENOL CORP 
R F CONNECTORS (OPNS) 


1 KENNEDY AVE 


DANBURY CT 06810-5803 


75042 


IRC ELECTRONIC COMPONENTS 
PHILADELPHIA DIV 
TRW FIXED RESISTORS 


401 N BROAD ST 


PHIlADELmiA PA 19108-1001 


75915 


LlTTELFUSE INC 
sue TRACOR INC 


800 E NORTitCST HWY 


DES PUINES IL 60016-3049 


60009 


TEKTRONIX INC 


14150 SW KARL BRAUN OR 
PO BOX 500 


BEAVERTON OR 97077-0001 


81541 


AIRPAX CORP 
CWGRI06E DIV 

A NORTH AMERICAN WHIPS CO 


WOODS RD 
PO BOX 520 


CMCRIOGE W) 21613 


62104 


STAMMRD GRIBS8Y INC 


920 RATHBONE AVE 


ALfffiRA IL 60507 


91537 


DALE ELECTRONICS INC 


2064 12TH AVE 
PO BOX 609 


COLUMBUS KE 68601-3632 


95348 


GORDOS CCRP 


250 6LENWD0D 


BLOOMFIELD NJ 07003-2416 


96733 


SFE TECHOLOGIES 


1501 RRST ST 


SAN FERNANDO CA 91340-27D7 


97525 


EBXl INC 


1601 E CTfSTNUT AVE 


SANTA ANA CA 92701-6322 
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTUF^R 



Kfr. ■ 

Code HafBffacturer Address 



D5243 ROEDERSTEIN E SPEZIALFABRIK FUER 
KONDENSATDREN 6HeN 

TK0196 AUW-STTOUM ELBnRONlCS (DIST) 
TKD213 TOPTRON OORP 
TKCtSlO PANASMIC COMPANY 

OIV OF MATSUSHITA ELECTRIC CORP 
TKOBIS ERICSSON COMPONENTS 1« 

TKQ90Q UNITED CHEHI-CON INC 

TKOIH SUNCNUEALTH EL^RIC 

WCHINE INO CO LTD 
#149, YI YUNS RD, LING TA DISTRICT, 
TK1SZ6 NISITHiICST POURSLIDE INC 
TK1339 PREH MAGNETICS INC 
TK1345 ZHAN AW ASSOCIATES 
TKIS35 ROEDERSTEIN aOTRONICS INC 
TX1421 COILTRW 

Tta450 TOKYO COSMOS ELKTRIC CO LTD 
TK1492 COPER COMPONENT PROCESSING 

TK1544 COMPUTER CONffiCTIOKS 
TKISZS WILHELM UESTOmi 

TKl^ m INC 

TK1678 SP AKRICA INC 

TK1913 WIMA 

THE INTER-TECHNICAL 0WJP IND 
TK2015 PACIFIC HYBRID HICMElECTRCNlCS INC 
TK2D48 UNION CAISIOE INC 
KEMET DIV 



LUmlLlASTRASSE 23-25 

1885 NW 169TH PLACE 

ONE PANASONIC WAY 

403 INTERNATIONAL PKY 
PO BOX ^3904 
9801 W HIGGINS 
SUITE 430 

tMHSIUNG. TAIWAN, R.O.C- 
P 0 60X 1438 

18224 SW lOOTH CT 
3521 H CHAPa HILL RD 
7633 S 180TH 
2100 W FRONT ST 
PO BOX 904 
2-268 SOeUtMI ZAUA 
3270 KELLER ST 
imn 11 

30608 SAN ANTONIO ST 
PO BOX 2345 
AU6USTA-ANLASE 56 
19200 STEVENS CREEK BLVD 
SUITE 100 
1754 TECHNOLOGY DR 
SUITE 128 
ONE »UD6E ST 
PO BOX 23 

10575 SW CASCADE BLVD 
401 PARK PL 
SUITE 219 



atv. state. Zip Code 
8300 LANDSHUT GEfBWNY 

BEAVERTON 97008 
TOKYO JAPAN 
SECAIOS lU 07094 

RICHARDSON TX' 75085-3904 

RDSEWNT IL 60018-47O4 

KAOHSIUMG, TAIWAN. R.O.C. 



TUALATIN OR 97082 
ICHENRY IL 60050 
KOrUA 98032 
STATESVILLE NC 28677-3K1 
BEAVERTON OR 97075 
KANA6AUA 228 JAPAN 
SANTA CLARA CA 95050 

HAYWARD CA 94544 

6800 MANWEIM 1 LAST 6ERHANY 

CUPERnW CA 95014 

SAN J3SE CA 95110 

IRViNGTCNt NY 10533 

PORTLAND OR 97223 
KIRKLAND UA 98033 



8-4 



REV APR 1990 




Replaceable Electrical Parts - 2232 Service 





Tektrcnia 


Serial/Asseebly No. 




Kfr. 


CaiBOient Nc. 


Part lb. 




Qnwt 


NMe li Detcriptien 


Coefe 


Al 


671-0789-00 


8010100 


8011334 


CIRCUIT 80 ASSY:KAIN 


80009 


A1 


671*0789-01 


BQ1133S 




Orr 80 SU8ASSY:WIN;;389-0735-XX WIRED 


80009 


A1A7 


671-1539-00 






CIRCUIT 80 ASSY:S VOLT R£CTIFIER,3eS-0739-X 
X WIRED 


80009 


A1A8 


671-(»4g-00 






CIRCUIT 60 ASSYtBAWWIOTH LIMn;:308-O736-X 
X WIRED 


80009 


AlAS 


671-0849-00 






CIROIIT 80 ASSYiBAKDWlDTH LlHlT;:3e9-0736-X 
X WIRED 


80009 


A1A18 


671-1235-00 


BOlOlOO 


8010345 


CIRCUIT 80 ASSYiTHERWL SHTfOO#! 


80009 


A1A18 


671-1235-01 


8010346 




CIRCUIT 80 ASSY:TVIERMAL SHJiawi:;389-0475- 
XX WIRED 


80009 


A2 


671-1488-00 






CIRCUIT eCM)D:ATTEMJAT0R A02 


80009 


A3 


671-0787-00 






CIRCUIT 80 ASSYiFROHT PANEL 


80009 


A4 


671-0790-00 






CIRCUIT BO ASSY:TIM1N6 


80009 


A5 


671-0791-00 






CIOIT 80 AS5Y:ALT SUEEP;;389-0735-XX WIRE 

fk 


80009 


A6 


670-7615-01 






u 

CIRCUIT 80 ASSY:EMI FILTER 


80CO9 


AlO 


671-0796-02 






CIRCUIT 80 ASSY:ST0RAfi£ 


80009 


A13 


671-0792-00 






CIRCUIT 80 ASSY;<«EP IKT^RFACE; ;389-0733-X 
X WIRED 


80009 


A14 


670-8698-00 






CIRCUIT 80 ASSY:L0GIC CNl & CK2 
(CW) 

CIRCUIT 60 ASSY;L0GIC Oil & CK2 
(CW) 

CIRCUIT «) ASSY;SWEEP REFERENCE: ;389-0737-X 


80009 


A15 


670-8698-00 






80009 


A16 


671-0793-00 






80009 


X WIRED 


A20 


670-8898-02 






CIRCUIT 80 ASSY;XY PLOTTER 


80009 


A21 


671-1227-00 






CIRCUIT 80 ASSY;RS232 
(OFTION 12 ONLY) 


80009 

80009 


A22 


671-0972-00 






CIRCUIT 80 ASSY:6PIB 
(OPTION 10 ONLY) 




A31 


671-0795-00 


BOlOlOO 


B011334 


CIRCUIT BO ASSY:SCALE laUilNlK 


80009 


A31 


671-1463-00 


8011335 




CIRCUIT BD ASSY:SCALE ILUX 


80009 



Hfr. tort Wo. 

671-0789-00 

671-0789-01 

671-1539-00 

671-0649-00 



671-0849-00 

671-1235-00 

671-1235-01 

671-1488-00 

671-0787-00 

671-0790-00 

671-0791-00 

670- 7615-01 

671- 0796-02 

671-0792-00 

67O-6896-00 

670- 8698-00 

671- 0793-00 



670- 6398-02 

671- 1227-00 

671-0972-00 

671-0795-00 

671-U63-00 
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OiiimimiL 


TdAronix SeriaVAsaab'ly (to. 
Part He. Effoitlve Cbcont 


Harp » ffc^iTirttiflli 


Mfr. 

Ost; 


NFr. Part No. 


A1 


371-0789-00 BDlOlOO 


B011334 


CIRCUIT BD ASSY:HAIN 


80009 


671-0789-00 


A1 


S71-0789-01 6011335 




CKT 80 SUBASSY:httIN::389-D73S-XX WIR03 


80009 


671-0789-01 


AlClOO 


283-0853-00 




CAP.BCO.CER 0I:2.2PF,200V 


7K2048 


C322C22902G5CA 


AiriiA 


281-0773-00 




CAP,RCD,C£R DI:0.01UF,10X,100V 


04222 


HA201C103KAA 


AlCllS 


281-0773-00 




CAP.FXO.rai OI:O.OIUP,10X,100V 


04222 


W201C103XAA 


A1C116 


^1-0862-00 




CAP,FX0,C£R OI:0,001UF.+60-203£,100V 


04222 


miOlClOZNAA 


A1C125 


281-0772-00 




CAP,FXD,CER OI:4700PF,JOX,100V 


04222 


HA201C472KAA 


A1C1Z6 


281-0820-00 




CAP,fiC0,CER 01:680 PF.IWJ.SOV 


04222 


SA101C681KAA 


A1C130 


283-0159^30 




CAP.FXO.CER 0I:1SPF,SK.50V 


04222 


SR155A180JAA 


A1C133 


281-0814-00 




CAP.FXD.CER 01:100 PF.JOJt.lOOV 


04222 


HAIOIAIOIXAA 


A1C150 


283-0853-00 




CAP,FX0,C£R DI:2.2PF,200V 


7K2048 


C322C2290265CA 


A1C164 


281-0773-00 




CAP,FXD,CER OIrO.OlUF.lOX.lOOV 


04222 


W201C10^ 


A1C16S 


281-0773-00 




CAP.FXO.CER £II:0.01UF,10X,10DV 


04222 


HA201C103KAA 


A1C175 


281-0772-00 




CAP,FXD,CER OI:4700PF,1(K,100V 


04222 


H4201C472KAA 


A1CI76 


281-0820-00 




CAP.FXO.CER 01:680 PF.1CK.50V 


04222 


SA101C681KAA 


A1C180 


281-0140-00 




CAP.VAR.CER 0I:5-25PF,100V 


59660 


518-023A 5-25 


A1C200 


290-0136-00 




CAP,PXD.eLCTLT:2.2UF.20K.20V 


05397 


7322B225H02QAS 


A1C201 


290-0136-00 




CAP.FXD,eLCTLT:2.2UF,2l»,20V 


05397 


T3226225H020AS 


AlC2(K 


281-0811-00 




CAP.FXO.CER OI:10PF,10%.100V 


04222 


MAIOIAIOOKAA 


A1C210 


283-0853-00 




CAP.FXO.CER DI:2.2PF,200V 


TK2048 


C322C2290265CA 


A1C215 


281-0862-00 




CAP.FXO.CER OI:0.001UF.46I>20K.100V 


04222 


miOlClOZMAA 


A1C220 


ffll-0775^31 




CAP.FXO.CER DI:0.1UF,20K.60V 


04222 


SA105E104MAA 


A1C225 


281-0757-00 




CAP.FXO.CK 0I:10PF.2®.100V TUBUUIR.MI 


04222 


miOlAlOCMAA 


A1C22S 


281-0862-00 




CAP.FXO.CER DI:0.001UF.-tfiO-2C9{.100V 


04222 


HAIOICIOZNAA 


A1C228 


281-0809-00 




CAP.RCD.CSl 01:200 PF.5K.1Q0V 


04222 


HU01A201JAA 


A1C229 


281-0809-00 




CAP.FXO.CER 01:200 PF.5K.100V 


04222 


HU01A20UAA 


A1C237 


281-0140-00 




CAP,VAR.«R DI:5-2SPF.100V 


S9B60 


518-023A 5-25 


A1C239 


281-0776-00 




CAP.IOCD.t^ DI:120PF.SX,100V 


20932 


401E0100AD121J 


A1C240 


281-0511-00 




CAP.TO.CER DI:22PF.+/-Z.2PF.50(W 


52783 


2ROPU007 22P0tC 


A1C241 


281-0777-00 




CAP.FXO.CER DI:SlPF.SX.iaOV 


04222 


MUOmiQJAA 


A1C242 


281-0812-00 




CAP.FXO.CER 01:1000^, 10X.100V 


04222 


MA101C102KAA 


A1C250 


281-0768-00 




CAP.FXO.CER DI;470PF,2CK,10CIV 


04222 


mi01M71MAA 


A1C251 


281-0768-00 




CAP.FXO.CER OI:470PF,2tK,lOOV 


04222 


MU0LA471MAA 


A1C255 


281-0862-00 




CAP.FXO.CER DI:0.001UF.480-20X,100V 


04222 


HUOICIOZMAA 


A1C26Z 


261-08^-00 




CAP.FXO.CER DI:0.001UF.480-2DX.100V 


04222 


M4101C10ZMAA 


A1C274 


281-0773-00 




CAP.FXO.CER OI:0.011F.10X,100V 


04222 


HA201C103KAA 


A1C281 


281-0775-01 




CAP.FXO.CER DI;0.1UF,20X,50V 


04222 


.SA105E104MAA - 


A1C2S2 


281-0767-00 




CAP.FXO.CER OI:330PF,20X.100V 


04222 


MA106C331HAA 


A1C292 


290-0776-00 




CAP.FXD.Eim.T:22UF,-»50-20 X.IW 


55680 


IAA1A220TAA 


A1C312 


281-0693-00 




CAP.FXO.CER 01;4.7PF.+/'0.5PF,100V 


04222 


KAIOUVU^TDAA 


A1C337 


^1-0893-00 




CAP.FXO.CER OI:4.7PF.+/-0.51V.10IIV 


04222 


mi01A4R70AA 


A1C350 


281-0898-00 




CAP.FXO.CER OI:7.5PF.+/-0.SFT.5O0V 


96733 


XR3446 


A1C3S1 


281-0756-00 




CAP.FXO.CER OI:2.2PF.+/-0.5PF,200V 


04222 


SA1Q2A2R2DAA 


A1C369 


281-0862-00 




CAP.FXO.CER OI:0.001UF,-t60-20X.10DV 


04222 


MA101CI02HAA 


A1C3S1 


283-0663-00 




CAP.FXO.WCA DI:16.8F.+/0.5PF.50DV 


00^ 


D1^16R600 


AlC3a9 


^-0773-00 




CAP.FXO.CER DhO.OlUF.lOX.lOOV 


04222 


KA201C103KAA 


A1C390 


^1-0662-00 




CAP.R03.CER Ol:O.OCUF.-^0-2a,10CW 


04222 


NAIOICIOZMAA 


A1C392 


^1-0862-00 




CAP.rXO.CER D1:0.001UF,-»80-2(K,100V 


04222 


HAIOICIOZKAA 


A1C396 


283-0203-00 




CAP.FXO.C^ DI:0.47UF,20X.S0V 


04222 


SR30SSC474MAA 


A1C997 


281-0773-00 




CAP.I^.I^ OI:O.OlUF.lOX.lQ0V 


04222 


MA201C103KAA 


A1C40D 


283-0094-00 




CAP,ncD,C8I DI:27PF,10X,200V 


59621 


20DT73K27(K 


A1C402 


283-0051-00 




CAP.FIOI.CER DI:0.0033UF.S(.100V 


04222 


SR3D1A33^ 


A1C414 


290-0246-00 




CAP,FXD,ELCTLT:3.3UF.1I»,15V 


12954 


D3R3EA15K1 


A1C415 


290-0246-00 




CAP.FXD.ELCTIT:3.30F.IOK,15V 


12954 


D3R3EA15K1 


A1C41S 


281-0882-00 




CAP.FXO.CER OI:0.001UF,-*a)-2DK.l(IOV 


04222 


t4A101C102MAA 


A1C419 


281-0851-00 




CAP.FXO.CER DI:180PF,SX.100VDC 


04222 


miOlAlSUAA 


A1C420 


281-0773-00 




CAP.FXO.CER DI:0.01UF.1GK,100V 


04222 


MA201C103KAA 


A1C421 


281-0773-00 




CAP.FXO.CER DI:0.D1UF.1CK.100V 


04222 


HA2D1C103KAA 
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Hectrlcal Parts - 2232 Service 



TeictiTnix Seria1/As9oii1y Mo. Mfr. 





ftirt In. FffBrti* fknvit 


bap % Ikarrintifsi 


Code 


Mfr nirt Nn. 


AICMO 


2S3-0665HM 


W.FXO.MICA DI:190PF.lX.10tW 


00853 


D1S5F191FD 


A1C453 


281-0862-00 


CAP.FXO.CEft 01:0.001UF.460-20X.10CIV 


04222 


MAIOICIOZHAA 


A1C454 


281-0775-01 


CAP.ROl.CER OI:0.1UF,2aX.50V 


04222 


SA105E104HAA 


A1C4S5 


281-0775-01 


CAP.FXO.CCR 0I:0.lUr,2CS,S0V 


04222 


SA105E104HAA 


A1C459 


281-0862-00 


CAP,FXO,CER OI:0.001UF,*eO-20X.100V 


04222 


HAIOICIQZNAA 


A1C460 


281-0826-00 


CAP.FXO.CER OI;2200PF.10X,100V 


20932 


401EN100AD222K 


A1C467 


281-0626-00 


CAP.FXO.CER 0I;2200PF.1CK.1CI0V 


20932 


401EMI0QAD222K 


A1C4S9 


281-0826-00 


CAP,R(D.CER D1:2200PF,1CK,100V 


20S32 


4Q1EN100A0222K 


AIC473 


281-0862-00 


CAP.FXO.CER DI:0.OOlOF,48D-2(BC.ia0V 


04222 


HA101C102MAA 


A1C460 


281-0772-00 


CAP.FXD.CBt DI:4700PF.10X,100V 


04222 


HA201C472KAA 


A1C487 


281-0765-00 


CAP.FXO.CER 0I:68Pf.lCK.10OV 


04222 


MA101A68(KAA 


A1C434 


281-0773-00 


CAP.FXO.CER DI:0.01UF.1(R,10GV 


04222 


HA201C103KAA 


A1C499 


281-0773-00 


CAP.FXO.CER DI:Q.01UF.10X.100V 


04222 


KA2D1C103KAA 


A1C500 


281-0903-00 


CAP.FXO.CER OI:3.9PF,100V 


04222 


KA101A3R9DAA 


AlCSOl 


290-0246-00 


CAP.FXO. ELCTLT:3.31F,10!C. ISV 


12954 


D3R3EA1SK1 


A1C5CC 


281-0773-00 


CAP.FXO.CER 01:0.01UF.10X.100V 


04222 


W2O1C103KAA 


A1C503 


281-0775-01 


CAP.FXO.CER DI:04UF.20X.50V 


04222 


SA105E104MAA 


A1C504 


290-0248-00 


CAP.FX0.ELCn.T:3.3UF.10X.lSV 


12954 


D3R3EA1SK1 


A1C505 


290-0183-00 


CAP,FXD.£LCTLT;1UF.1€K.35V 


05397 


T3228105»^5AS 


A1C506 


281-0772-00 


CAP.FXO.CER DIi470WF.10K.100V 


04222 


W201C472KAA 


A1C507 


290-1086-00 


CAP.FX0.ELCTIT:221IF.+/-20X.16V 


80009 


290-1086-00 


A1C516 


281-0852-00 


CAP.FXO.CER OliiaOOPF.lOR.lOOVOC 


04222 


KUOICie^ 


A1C519 


290-0814-00 


CAP,fXD,£LCn.T:0.33IC.l(K.20V 


05397 


mOA334K020AS 


A1C520 


290-0301-00 


CAP.FWI.£ICTIT:10UF.10X.2CV 


05397 


T110S106IC02CAS 


A1C521 


281-0775-01 


CAP.FXO.CER DI:0.1UF,2QK,S(IV 


04222 


SA105E10«(AA 


A1CS25 


281-0895-00 


CAP.FXD.Cai DI:6.8PF.100UV0C 


04222 


KA101A6R8(MA 


A1C527 


281-0759-00 


CAP.FXO.CER DI:22PF.10K,100V 


04222 


KU01A220KAA 


A1C528 


281-0750-00 


CAP.FXO.CER DI:22PF,10X.100V 


04222 


KA101A220KAA 


A1C531 


281-0773-00 


CAP.FXO.CER DI:0.01UF,10X,100V 


04222 


HA201C103KAA 


A1C537 


281-0775-01 


CAP.FXO.CER 0I:0-1UF.2«.50V 


04222 


SA105E1O4MAA 


Aicsaa 


281-0862-00 


CAP.FXO.CER DI;0.001lF,«eO-2CK.100V 


04222 


HU01C102MAA 


A1C539 


281-0662-00 


CAP.FXO.CER DItO.0OlUF.^20X.100V 


04222 


MA101C102KAA 


A1C540 


290-0776-00 


CAP,FX0.ELCm.T;22UF,-«)-2O X.IOV 


^680 


ULA1A220TAA 


A1C544 


281-0775-01 


CAP.FXO.CER DI:O.lUF.2(K.50V 


04222 


SA10^104NAA 


A1C54S 


285-1345-00 


CAP.FX0.PUSnC:22a»>F.100V.SX 


55112 


185(2200PF) 


A1C547 


281-0788-00 


CAP.FXO.CER DIt470PF,l(K.100V 


04222 


SA10Z:471KAA 


A1C553 


ai-0775-01 


CAP.FXO.CER OIiO.lUF.KK.SOT 


04222 


SA105E104WA 


A1C556 


281-0775-01 


CAP.FXO.CER DI;0.1UF.2(K.SOV 


04222 


SA105E104HAA 


A1CSS8 


281-0775-01 


CAP.FXO.CER 0I:0.1ir,20X.S0V 


04222 


SA105E104WA 


A1C560 


ffll-0775-01 


CAP.FXO.CER 0I:0.1UF,2OX.SOV 


04222 


SA105E104KAA 


A1C561 


281-0862-00 


CAP.FXO.CER D1;0.001UF.-^2(K.100V 


04222 


HAIOICIOZMAA 


A1C562 


281-0775-01 


CAP.FXO.CER DI:D.lW,2<n:.50V 


04222 


SA105E104MAA 


AlCSG 


281-0775-01 


CAP.FXO.CER 0I:0.1W.2(R.50V 


04222 


SA105E104KAA 


A1C565 


281-0768-00 


CM>.FXD.CER DI:47OPF.2OX.l0(» 


04222 


KU01A471KAA 


A1C566 


281-0775-01 


CAP.FXO.CER OI;0.1UF.20X.50V 


04222 


SA105E104MA 


A1C590 


290-0136-00 


CAP. FXD . ELCTIT : 2 . 2UF. 20K , 20V 


05397 


T322B22M20AS 


A1C«B 


281-0862-00 


CAP.FXO.CER D1:0.001UF.-»90-20X.100V 


04222 


M101C109IAA 


A1C635 


281-0826-00 


CAP.FO(D.C£R 01:2200PF.10X.100V 


20932 


401EM00AD222K 


A1CS46 


281-0775-01 


CAP.FXO.CER DI:0.1UF,20K.SOV 


0(222 


SA10SE104MAA 


A1C647 


281-0862-00 


CAP.FXO.CER OI:O.OOHJF.480-2DK,1(K)V 


04222 


HA101C102MAA 


A1CS48 


281-0862-00 


CAP.FXO.CER DIi0.001UF.-^2(IX.100V 


04222 


NA1O1C1027M 


A1C649 


281-0882-00 


CAP.FXO.CER OI:0.001ir.'^2CK.100V 


04222 


HAIOICIOZKAA 


A1C764 


281-0773-00 


CAP.FXD.CBl DI:0.01UF.10S.100V 


04222 


HA201C1I»KAA 


A1C770 


281-0775-01 


CAP.FXO.CER 0I:0.1UF,2CCC.SW 


04222 


SA105E104KAA 


A1C775 


281-0214-00 


CAP.VAR.CER OI:0.6-3PF.400V 


52763 


313613-140 


A1C777 


281-0771-00 


CAP.FIOI.CER OI;2200PF.20X.200V 


04222 


SA106E222HAA 


A1C779 


285-1101-00 


CAP.fXD.PUSnC;0.Q22UF.lca.200V 


19396 


223KD2PT485 


A1C780 


281-0775-01 


CAP.FXO.CER DliO.lUF.2aX, 50V 


04222 


SA105E104HAA 
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Kae* 8 Oocriptivi 


Mfr. 

Ch*, 


Mfr. Part No. 


A1C782 


281-0775-01 


CAP.FXO.CER 01:D.1UF.20X,50V 


04222 


SA105E104HAA 


A1C785 


281-0214-00 


CAP.VAR.C6R DJ:0.6-3PF,400V 


52763 


313613-140 


A1C787 


281-0771-00 


CAP.FXO.CER DI:2200PF.2CR.2«]V 


04222 


SA106EZ22HAA 


A1C789 


285-1101-00 


CAP.FXD.PLASTIC:0.022UF.10X.200V 


19396 


Z23R02PT485 


AlCTSe 


281-or'S-Ol 


CAP.FXO.CER DI:0.1UF,20X.50V 


04222 


SA105E104MAA 


A1C797 


261-057W)1 


CAP.FXO.CER DI:0.1LJF.20X.SOV 


04222 


SA105E104KAA 


A1C799 


285-1341-00 


CAP. PXD. PLASTIC: 0. 1UF.205C. lOOV 


TK1573 


MKS2 0.1/100/20 


A1C824 


281-0785-00 


CAP.FXO.CER 0I:68PF.1CK,1C0V 


04222 


HA101A680KAA 


A1C82S 


281-0767-00 


CAP.FXO.CER OI:330PF.20X.100V 


04222 


MA106C331MAA 


AIC828 


281-0775-01 


CAP.FXO.CER 0h0.lUF.2OX.S0V 


04222 


SA1DK104MAA 


A1C832 


281-0775^1 


CAP.FXO.CER 0I:0.1UF,20X.50V 


04222 


SA10K104MAA 


A1C83S 


281-0776-01 


CAP.FXO.CER Dh0.lUF.20X.50V 


04222 


SA105E104MAA 


A1C845 


281-0771-00 


CAP.FXO.CER OI:2200PF.20X.200V 


04222 


SA10^22HAA 


AIC847 


285-1341-00 


CAP.FXO.PLASTIC;0.1UF.20X.100V 


TK1573 


«KS2 0.1/100/20 


A1C849 


285-1341-00 


CAP.FXO.PLASTIC:0.1UF.2CIX.100V 


T(C1S73 


l«S2 0.1/100/20 


A1C651 


285-1341-00 


CAP.FXD.PlASTlC:0.1UF.2flX.100V 


TK1S73 


»S2 0.1/100/20 


AlC^ 


281-0791-00 


CAP.FXO.COl Dh270PF.ia,100V 


04222 


MA101C271WA 


A1C3S4 


283-0279-00 


CAP.FXO.CQl Oh0.001UF,2CK.3000V 


S1406 


0HR12Y5S102M3ICV 


A1C8S5 


285-125&-00 


CAP, FXO. PLASTIC :0. 01UE.2(K. 3KV 


56289 


430PS82 


A1C871 


285-1341-00 


CAP. fXO. PLASTIC :0. 1UF.20X. lOOV 


TK1573 


HKS2 0.1/100/20 


A1C873 


281-0775-01 


CAP.FXO.CER DhO.lUF.en.SOV 


04222 


SA10SE104MAA 


AIC875 


281-0775-01 


CAP.FXO.CER DI:0.1UF.20X.50V 


04222 


SA105E104MAA 


A1C877 


281-0775-01 


CAP.FXO.CER Dh0.lUF.20X.50V 


04222 


SA105E104MAA 


A1CS92 


281-0773-00 


CAP.FXO.CER DI:0.0I(r,10X,lD0V 


04222 


HA201C103KAA 


AicesB 


283-0279-00 


CAP.FXO.CER DI:0.001LF,2<K.3000V 


S1405 


DWisyssioacKV 


A1C904 


285-1222-00 


CAP.FX0.PIASTIC:0.068UF,20X.250V 


55112 


158/.068/N/250/H 


A1(S06 


290-1206-00 


CAP,FXD.ELCTU:27ISJF.20X.«W 


TKD9D0 




A1C907 


285-1177-01 


CAP,FX0,PLASTIC:ll)F,10X.450V 


80009 


285-1177-01 


A1C908 


283-0481-00 


CAP.FXO.CER DI:220PF,10X.»OVAC 


TK1395 


RK0611 


A1C917 


281-0812-00 


CAP.FXO.CER D1:1000PF.10X.100V 


04222 


HA101C102ICAA 


A1C919 


281-0852-00 


CAP.FXO.CER DI:1800PF.10X,100VOC 


04222 


HA101C182KAA 


A1C922 


281-0775-01 


CAP.FXO.CER DI:0.1UF.2ClX.50V 


04222 


SA105E104HM 


A1C925 


290-0973-00 


CAP,FXD.arTLT:100UF.2CIX,SVDC 


55680 


ULBlElOlWA 


A1C940 


290-0922-00 


CAP.FXD.ELCTLT:IOOOUF.20X,SOV 


55680 


UL81E102TFAANA 


A1C941 


2^1341-00 


CAP.FX0.PLASTIC:0.IUF,20X.100V 


TK1573 


NKS2 0.1/100/20 


A1C942 


290-0768-00 


CAP.FXD.ELCTIT: IOUF,*50-2CK. lOCMVOC 


54473 


ECE-AIOOVIOL 


A1C943 


290-0768-00 


CAP. FXD, ELCTLT: lOUF .■•50-21K, lOOWVOC 


54473 


ECE-AIOOWOL 


A1C944 


290-0183-00 


CAP. FXO. ELCTU : lUF. IK, 35V 


05397 


T322810SC035AS 


A1C94S 


281-0775-01 


CAP.FXO.CER DI:0.1UF,20X.50V 


04222 


SA1O5E104HAA 


A1C951 


281-0773-00 


CAP.FXO.CER DlrO.OlUF.lCK.lOOV 


04222 


HA201C1Q3KAA 


A1C952 


281-0775-01 


CAP.FXO.CER Dh0.lUF,20X,50V 


04222 


SA105E104MAA 


A1CS54 


290-0947HX) 


CAP.R©,EiCTLT:33UF.4«0-l«,160V W/SLEEVE 


55680 


UH02C33OTFA 


A1C956 


290-094M)0 


CAP.FXD.aCTU:270UF.+10(>-l{K.40V 


iKiess 


301EN271WD40S2 


A1C958 


290-1129-00 


CAP.FXO.ELCTLT:1000UF.+IOCK-1(K.12V 


%289 


ORDER BV DESCR 


A1C959 


290-1129-00 


CAP.FXD.ELCTlT:lOOOUF.-HOa-l(K.12V 


55289 


ORDER BY DESCR 


A1C96Q 


290-1129-00 


CAP,FXO,EUniT:1000UF.-fl(iaX-iaX.lZV 


56289 


01^ BY DESCR 


A1C961 


290-1129-00 


CAP.fXD.ELCTLT:10000F.+10®-10X.12V 


56289 


OfQlER BY DESCR 


A1C962 


290-1129-00 


CAP. FXO, EIXTLT: lOOOUF.flOCR-lCK. 12V 


56289 


ORDER BY DESCR 


A1C963 


290-1129-00 


CAP. FXD. ELCUT ; lOOOUF, ■•■lOOX-lCK, 12V 


56289 


ORDER BY DESCR 


A1C964 


290-1129-00 


CAP.FXD.EL(rn.T:1000UF.+10aX-lK.12V 


56289 


ORDER BY DESCR 


A1C9B5 


290-0989-00 


CAP.FXO.ELCn.T:4700UF,20X,10V 


TK0510 


ECEA1AS472 


A1C9S9 


290-1129-00 


CAP. FXD. ELCUT : lOOOUF, +100X-m. 12 V 


56289 


ORDER BY DESOl 


A1C970 


290-1129-00 


CU>.FXD.ELCTLT:1000UF.-*>10CK-1CK,12V 


56289 


ORDER BY DESCR 


A1C975 


285-1265-00 


CAP. FXD, PIASTIC:0.01UF , 20X. 3KV 


56289 


430P532 


A1CS76 


28S-12SS-00 


CAP.FXD.PlASriC:0.01Lr.20X.3KV 


56289 


430PS82 


A1C979 


285-12SS-00 


CAP.FXD,PIASTIC;0.01UF.20X,3KV 


56289 


430P582 


A1C6121 


281-0682-00 


CAP.FXO.CER OI:0.001UF.-t80-2aX.100V 


04222 


NAlOlClOaiAA 


A1C6122 


m-0682-0a 


CAP.FXO.CER 0h0.001UF.«8O-2<K,lO0V 


04222 


HA101C10ZH4A 
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Casiengit Ho. 

A1C6I23 

A1C6131 

A1C7101 

A1C7201 

A1C7203 

A1C7204 

AIC7260 

A1C7320 

A1C7361 

A1C7362 

A1C7431 

A1CR133 

A1CRI83 

A1CR200 

AlCMOl 

A1CR202 

A1CR203 

A1CR226 

A1CR227 

AICR228 

A1CR22S 

A1CR372 

AICR381 

A1C^3 

A1CR399 

A1CR414 

AICRAIS 

A1CR467 

A1CR476 

A1CR477 

AlCRSOl 

AlCRSW 

A1CR505 

AlCRSOB 

A1CR509 

AlCRSlA 

A1CR527 

A1CR531. 

AlCI^Z 

A1CR541 

AlCRSSl 

a:cr^ 

AlCRSaO 

AlCfi712 

A1CR7M 

A1CR765 

AICR768 

A1CR770 

A1CR7B0 

A1CR805 

AlCRaiS 

AICR820 

A1CRB23 

A1CR824 

A1CR82S 

A1CR329 

A1CR840 

A1CR845 



Tefctrenix Seiial/Asseitly Nc. Nfr. 

fart Md. Effective Oaee nt & D escrlnticn Code Hfr, Part Mo. 



281-0862H30 

281-0962-00 

281-0775-01 

281-0775-01 

281-0775-01 

281-Oeil-OO 

281-0775-01 

281-0775-01 

281-0773-00 

281-0775-01 

281-0773-00 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0245-00 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141*02 

152-0141-02 

152-0141-02 

152-0141-(B 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-tfi 

152-0141-02 

152-0141-02 

152-0141*02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 

152-0141-02 



CAR.FXD.CER Ot:0.001UF.480-20X.10CIV 
CAP.FXD.CER DI:0.D01UP,48O*20K.100V 
CAP.FXD.CER [>I;0.1UF.20X,S0V 
CAR.nO.CER DI:0.Uf.20X.S0V 
CAP.FXO.CER 01:0.1UF,2CR,SOV 
CAf.FXO.CER OI:lORr,l«.100V 

CAP.FXO.CER OhO.lUF.2OX,S0V 
CAF.FXD.CER OIiO.lUF.20X.SOV 
CAF.FXO.CER OIiO.OlUF.lOX.lOOV 
CAP.FXD.CER DI:D.1UF,20X,S0V 
CAP.FXO.CER DliO.OlW'.lClX.lOOV 
5EHIC0M) OVC,01:SU.SI.30V.15CHA.30V, 00-35 

SEHICONO 0VC.Dl:SU.SI,30V.150m,3(»,DO-35 
SPdCOND 0VC,01:SW,SI.30V.lSQMA.3OV,0O-35 
SEHICOND 0VC,DI:SU.S1.3OV,lS0m,30V,0O-35 
SEMICONO DVC.OI:SW.SI.30V.lSa«.30V.DO-35 
SEMICOfC DVC.OhSW.SI. 30V, 150MA.3W, 00-35 
SEWCOK) [JVC.OI:SW.SI.3OV.150MA, 30V, 00-35 

SEMICOM) DVC,0I:SW,SI.30V.15(lHA,3OV.0O-35 
SEMICGM) DVC,DI:SW.Sl,3OV,15CMA,30V.0O-35 
SEMllXMO DVC.DI:SU,SI,30V.150W,30V.0O-3S 
SEMICOM} OVC.DI:SW.SI.30V,l50m.30V.OO-35 
SE)1IC0M} 0VC.D{:SU,SI.40V.DO-7 
SEMICOM) DVC.Dl;SM.5I.30V.150W,3OV.DO-35 



SEKICOND OVC.OnSW, SI, 30V, 150NA.30V, 00-35 
SEMICOM) DVC.D!:SW.SI ,30V. 150m, 30V, 00-35 
SENICOND DVC.DI:SW, SI, 30V.150MA.30V, 00-35 
SEMICOM) 0VC,DI:SW.SI,3OV,lS(NA,30V.0O-35 
SEMICOM) OVC.DItSW, SI, 30V.lSttlA,30V, 00-35 
SENICOND DVC.01:SW,SI,30V.15Cltt,30V.(X>-35 

SEHICOND OVC.OI:SW,SI,30V,i5CMA,30V.OO-35 
SEMICOM) OVC.01:SU,S!.3W.150MA,30V,DO-35 
SEHICOND DVC.Dl:SW.SI.30V,15(HA.30V.00-35 
SEMICOM) WC,0I:SW.SI.30V,150HA,30V.0O-3S 
SEMICOM) DVC.0I:SW.SI.3CfV,15CMA.30V,0O-35 
SEMICOM) DVC.DI;SH.SI,30V.15CHA.30V,00-35 

SEKICOND DVC,Dl;SW.S1.30V,150HA.30V,QO-35 
SOflOOM) DVC.01:SW.SI.30V,lS0W.30V.D0-35 
SQUCOM) DVC,OI:SU.SI,30V,lS0W,30V.DO-35 
SENICOND OVC.OI:SW,SI,3OV.150MA.3OV.DO-35 
SEHICOND DVC.D1;SW.S{.30V,150MA.30V, DO-35 
SEMICONO CMI,DI:SV.Sl,30V,15CMA.30V,D0-35 

SEHICOND 0VC.DI:SU.SI.30V,150MA.30V.DO*35 
SEMICONO OVC, 01:91,51, 30V. 15CM.30V, DO-35 
SEMICOM) 0VC,DI:».SI.30V.15CM.3OV.DO-35 
SEMICONO l7in:.0I:SW,S1.30V,150m,30V.0O-35 
SEMICOM) DVC.Dl:SW.SI.30V,150MV,30V.OO-35 
SEHI(3)ND DVC,DI:SW.SI.30V,150HA.30V.0O-35 

SEKICOND [WC.DI;SW.SI.30V.15(H1.30V.0O-35 
SEMICONO DVC.OI;SV.SI.3OV.lSQHA.30V.DO-35 
SEMICOM) mC.OI:SW.S1.30V,150HA, 30V, 00-35 
SEMICOM] DVC,01:SW,S1.30V.150MA,30V, 00-35 
SEMICONO OVC,OI:SW,S1.3OV.lS0HA.3OV.[)O-35 
SEMICOM) OVC,DI;SW,Sl,3OV.l50m.3OV,DO-35 



SEMICOM) DVC,DI:SW,SI.30V.15CW, 30V, 00-35 
SEMICOM) 0VC.DI:SW,SI,3aV.15Gm,30V.DO-35 
SEHICOND 0VC.0I:SW.S1.30V,lS0HA.30V,DO-35 
SEMICOM) DVC,0I:SW,SI,30V,15Cm.3CIV.DD-35 



04222 


)1A101C10ZMAA 


04222 


HAi01C102MAA 


04222 


SA10SE104KAA 


04222 


SA105E104HAA 


04222 


SA105E104HAA 


04222 


HAIOIAIOQKAA 


04222 


SA105E104KAA 


04222 


SA105£1I)4)1AA 


04222 


MA201C103KAA 


04222 


SA10SE104HAA 


04222 


HA201C103KAA 


03508 


0A2SZ7 (1N41S2) 


03508 


0A2S27 (1N4152 


03508 


DA2527 (1N4152 


02508 


0A2527 (1N4152 


03508 


DA2527 (1N4152 


03508 


OA2S27 (1N41S2 


03508 


0A2S27 (1N4152 


03S06 


0A2S27 (1N4I52) 


03508 


0A2527 (1H415Z) 


03508 


0A2527 UN4152] 


03508 


QA2S27 (1N41S2) 


80009 


152-0245-00 


03508 


0A2527 (1N4152) 


03508 


DA2527 (1N4152 


03508 


0A2527 (1N4152 


03508 


0A2S27 (1N4152 


03508 


DA2S27 (1N4152 


03508 


DA2527 (1N4152 


03508 


DA2527 (1N4152 


03508 


DA2527 (1N4152) 


035(» 


M2527 (1N4152 


03508 


QA2S27 (1H4152 


03509 


M2527 (1N4152: 


03508 


M2527 (1N4152 


03508 


QA2527 (1N4152 


03508 


DA2527 (1N41S2) 


03508 


QA2527 (1N4152) 


03508 


CA2S27 (1N41S2) 


03506 


M2S27 (1N4I52) 


03508 


M2527 1 


[1N4152] 


03S08 


CA2527 1 


;iN4l52) 


03508 


IW2527 1 


1N4152 


03508 


DA2S27 1 


IIUISZ 


03508 


DA2527 1 


1N4152 


03508 


DA2527 1 


1N4152 


03508 


0A2527 


1N4152] 


03506 


DA2527 


1N4152) 


03508 


0A2527 


1N4152) 


03508 


0A2527 


1N4152) 


03508 


0A2527 


1N4152) 


03508 


0A2527 ' 


1N41S2] 


03508 


M2S27 


1N41S2) 


03508 


DA2527 


1N4152) 


03508 


DA2527 


(1N4152) 


03508 


W2527 


(1N4152) 


03S08 


DA2527 


(1N4152) 


03508 


0A2527 


(1N41S2) 
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Tektmiix Serlal/Assenbly No. 
ftipt Mn. FffiprtivR ItarwiT 


Mmw h nfacriDtlon 


Hfr. 

Cn(fe 


HFr Piirt Nn. 


AlCRflSl 


152-0413-00 


SEKIC^D DVC.DI:RECT,SI.400V.1.0A,A56 


80009 


152-0413-00 


A1CR353 


152-0413-00 


SEMiCOiC DVC,DI:RECT,S1,400V,1.0A,A59 


8D009 


152-0413-00 


AlCR^ 


152-0413-00 


SEMICONO DVC,DI:RECn’,Sl,400V.1.0A,AS9 


80009 


152-0413-00 


A1CR855 


152-0413-00 


SEWCONO 0VC.DI:R6CT,SI,4Oav.l.0A.AS9 


80009 


152-0413-00 


A1CR901 


152-0750-00 


SEHICONO DVC,DI:RECT,BR1DGE,SI,60DV,3A, 
25GN5 


80009 


152-0750-00 


A1CR907 


152-0651-01 


SEMIOWO OVC,DI:RECT.SI.600V.3A 


80009 


152-0661-01 


A1CR908 


152-0141-02 


SEWCONO DVC,DI:SW, SI. 30V.150NA.3DV, DO-35 


03508 


0A2527 (1N4152) 


AirASvn 


152-0400-00 


SEHICONO OVC,OI:RECT.SI,40OV.lA 


14552 


MB2S01 




A1CR946 


152-0400-00 


SEHICONO OVC,D1;R£CT.SI,400V,1A 


145S2 


MS2501 




AirRM7 


152-0400-00 


SEHICONO DVC.DI;RECT,SI,400V,1A 


14552 


H82501 




A1CR948 


152-0141-02 


SEHICONO DVC.01:5W,SI,30V.15CNA,30V,DCH35 


03506 


DA2^7 (1N4152) 


A1CR954 


152-0400-00 


S01ICOW) DVC.0!:ft£CT,SI,4l»V,lA 


14552 


MS2501 




A10t955 


152-0400-00 


S54IOM0 DVC,DI:R£CT,SI,400V,1A 


14552 


HB2S01 




A1CR956 


152-0400-00 


SEHICOM) DVC,DI:I®T.S1.400V,1A 


14^ 


hQ2501 




A101957 


152-0400-00 


SQIICIM) 0VC,0I:RECT.SI.400V,1A 


14^2 


)C2501 




A1O1980 


152-0400-00 


SEHICONO DVC,0I:MCT.SI,400V,1A 


14652 


)ffl2501 




A1CR961 


152-0400-00 


SEHICONO DVC,DI:RKT.SI.4D0V.1A 


14^ 


H62501 




A1CR962 


l^-O4D0MX) 


SEHICONO DVC.01;RECT.S1,400V,1A 


14552 


)®2501 




A1CR9S3 


152-0400-00 


SEHIC04® DVC,DI:RK;t,SI.400V,1A 


14552 


M82501 




A1CR9SS 


1^-0400-00 


SEHICONO OVC,OI:RECT,S1.400V,1A 


14552 


H62501 




A1CR967 


152-O4D0H70 


SEHICONO DVC,D1;RECT.S1,400V.U 


14^2 


H82501 




A1CR960 


152-0562-00 


SEMICO)® OVD,DI;RECT,S1.20V,3A,SaWmcr 


60D09 


15Z-0&iS2-l» 


A1CR9S1 


1S2-05B2-00 


SEHICONO DVC.0I:RKT.SI,2W,3A,SCtt)TT>C(' 


80009 


152-0582-00 


A1CR7201 


1^-0141-02 


SEHICOI® DVC.DI:SW,S1.30V,150W.30V, DO-35 


03508 


DA2527 


1N4152) 


A1CR7202 


152-0141-02 


SEHICONO DVC.DI:SW, SI, 30V.l5ffltt,30V, 00-35 


03508 


DA2527 


1N41S2) 


A1CR7Z03 


1^-0141-02 


SB4IC0)® DVC.Dl;SM.SI.30V,150m,30V,DO-3S 


03508 


DA2527 


1N41K) 


A1CR7301 


152-0141-02 


SEMICO)® [IVC,01:SW,SI,30V.150W, 30V, 00-35 


03508 


0A2527 


U(4152) 


A1CR7302 


152-0141-02 


SBIICONO DVC.0I:SW,SI.30V.l5WA.30V.D0-35 


03508 


DA2527 


1N415Z) 


A1CR7303 


152-0141-02 


SD1IC0M3 OVC,OI:SW,SI,30V,15l»IA,30V.OO-35 


03508 


0A2527 


1K4152) 


A1CR7304 


152-0141*02 


S91IC0)® DVC,DI:SW, SI, 30V.150m,30V, 00-35 


03508 


DA2527 (1N4152) 


Aiorae 


152-0141-02 


SEHICONO OVC.DI:SW,SI,30V.l5tHA.30V, 00-35 


03508 


EW2527 1 


1N415Z) 


A1CR7306 


lK-0141-02 


SEMICO)® DVC,OI:SW,SI,30V,15Cm.3DV.DO-35 


03508 


DA2527 1 


1N4152) 


A1CR7307 


lK-0141-02 


SEMICO)® 0VC.01:SU, 31, 30V.150m.30V, DO-35 


(@508 


DA2527 1 


1N4152) 


A1CR7308 


lK-0141-02 


SEHICONO DVC,DI:SM,SI,30V,l50m.30V, 00-35 


03508 


DA2527 1 


1N4152) 


A1DS856 


150-0035-00 


LAHP.6U3W:90V HAX.0.3HA.AID-T.WIRE LD 


TK0213 


JH005/3011JA 


AUTSSSa 


150-0035-00 


LAHP,SLOW:90V HAX.0.3MA.AI0-T,WIRE LD 


TK0213 


JHODS/3011JA 


A1DS370 


150-0035-00 


IAHP,SLOW:90V MW.O.SHA.AIO-T.WIRE LD 


TK0213 


JH0D5/30113A 


Al^ 


276-0752-00 


CORE.EHi^ITE 


34889 


2743001111 


A1E201 


276-0752-00 


COfiE,EM:P£RRITE 


3469S 


2743001111 


A1E272 


276-0752-00 


COR£.EM:FERRITE 


34899 


2743001111 


A1E590 


276-0752-00 


CORE,EH;FERRITE 


34899 


2743W1111 


A1^07 


276-0635^)0 


CORE.EH:TOROID,FEIKITE 


02114 


766 T166^E2A 


A1E964 


276-0752-00 


C0RE,EM:PERR1TE 


34899 


2743001111 


A1E966 


276-0752-00 


CORE,EH:F0)RITE 


34889 


2743001111 


A1J266 


131-0767-00 


TERMINAL, PIN:0.64 L X 0.025 SQ PH BRZ 


22526 


47359-000 


A1J267 


131-0787-00 


TERM1NAL.PIN;0.64 L X 0.02S SQ PH ERZ 


22526 


47359-000 


A1J4210 


131-0589-00 


TEfM,PIN:0.46 L X O.OZS SQ PH BRZ 6LD PL 
(QUANTITY OF 4) 


22526 


48263-029 


A1J6U3 


131-OSB9H)0 


T£fiM,PIN:0.46 L X 0.025 SQ PH BRZ aO PL 
(OlWiTITY OF 4) 


22S26 


48263-{@9 


A1J6121 


131-0608-00 


TEISNINAL.P1N:0.365 L X 0.025 BRZ SID PL 
(QUANTITY Of 16) 


22526 


48263-036 


A1J6123 


l3l-«34-00 


C0NN,R£PT,ELK:)ElVIER,3 PIN STRIP 


53387 


0HY1003001E10P7E 


A1J6411 


131-<fi89-00 


TERH.PIN:D.46 L X 0.025 SQ PH 8RZ OD PL 
(QUANTITY OF 4) 


22826 


48283-029 


AU6412 


131-4420-00 


COM(.)iCPT.EliC:NEADER,2 X 7 


53387 


CHV2014001E1057E 


AU90D1 


131-4421-00 


C0NH.RCPT.ELK::HEAD£R,2 X 10 


53387 


OKr202D001E1057E 
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CeDDOiBit No. 


Tefctranix Seria1/AsseAly No. 
Part No. rffectiw Decent 


Mane & Oescripticn 


Mfr. 

Cafe 


VtfT. Part Ho. 


A1J9002 


131-4421-00 


raw, RCPT, ELEC; HEADER, 2 X 10 


53387 


DHYZO2Oa0lE10S7E 


A1J9003 


131-4703-00 


C0NN,RCPT.ELK:HEA0£R,2 X 8,0.1 SPACING 


19613 


DHY2016001E1057E 


AljgOIQ 


131-4418-00 


C0NN,RCPT,ELB::iCADER,8 POS, 0.156 CTR 


53387 


aYlOOBOOlAlOJPE 


A1J9210 


131-4419-00 


C0I«<,RCPT,ELEC:HEA0ER.2 X 5 


53387 


DHY2010001E10S7E 


A1J9300 


131-0008-00 


TERMINAL, PIN:0.365 L X 0.025 BRZ GLJ} PL 
(quUNTlTY OF 5) 


22526 


48283-038 


A1J9320 


131-0569-00 


T£W,P]Ni0.46 L X 0,025 SO PH BIZ GLD PL 
(QUANTITY OF 4) 


22526 


48283-029 


A1J9644 


131-0608-00 


TEWm,PIN:0.365 L X 0.Q2S 8RZ Glfi PL 
(QUANTITY OF 3) 


22526 


46283-036 


A1J970S 


131-0589-00 


TERM,PIN;0.46 L X 0.025 SQ PH BRZ GLD PL 
lOUANTITY OF 8) 


22526 


48283-029 


A1J9S82 


131-0787-00 


TERM1KAL.PIN:0.64 L X 0.025 SQ BRZ 
(QUANTITY OF 2) 


22526 


47359-000 . 


A1J9965 


131-0589-00 B011430 


TEFW.PIN:0,46 L X 0.025 SO PH BRZ QLO PL 


22526 


48283-029 


A1I.142 


106-0420-00 


C0IL.RP;FIXED.35NH,15X 


TK1345 


108-0420-00 


AIL143 


108-0420-00 


C0IL,RF:FIXED,35t«,15K 


TK1345 


108-0420-00 


'A1L192 


106-0420-00 


C0IL,RF;FIXED.35NH,15!{ 


TK1345 


108-0420-00 


A1L193 


106-0420-00 


C0IL,RF;FIXED,35NH.15X 


TK1345 


108-0420-00 


A1L960 


108-1319-00 


IHOLCTOR.FIX£D:33UH,10K.1.8A 


80009 


103-1319-00 


A1L961 


108-1319-00 


I«lUCTOR,FIXEO;33l«,lDK,l.aA 


80009 


108-1319-00 


A1L962 


106-1319-00 


IN0UCT0R,FIXED:33UH,1CK,1.8A 


80009 


108-1319-00 


A1L968 


108-0554-00 


raiL.RF:Ft«D.SUH,+/-20!5 


TK134S 


108-0554-00 


A10102 


151-0712-00 


TRANSISTOR:PNP,SI,TO-92 


80C09 


151-0712-00 


AIQ103 


151-0712-00 


TRANSISTOR:PNP,S!,TO-92 


80009 


151-0712-00 


AlOlW 


151-0190-00 


TRANSISTOR:W>H,SI,TO-92 


80009 


151-0190-00 


AlQllS 


161-0190-00 


TRANSIS1Tffi:lff1I.SI.T0-92 


80009. 


151-0190-00 


AlOlSZ 


151-0712-00 


TRANSIST(»:PNP,SI,T0-92 


80009 


151-0712-00 


A1Q153 


151-0712-00 


TRANSlST(»:mP,SI,TD-92 


80009 


151-0712-00 


A1Q164 


151-0190-00 


TRANSI SnS : WN , SI , TO-92 


80009 


151-0190-00 


A1Q165 


151-0190-00 


TRANSISTQR;NPN.SI,TO-92 


80009 


151-0190-00 


A10202 


151-0212-00 


TRANSISTOR:NPH,SI,TO-72 


80CQ9 


151-cei2-00 


A10203 


151-0212-00 


THANSIST0R;i«l,SI,TD-72 


80009 


151-0212-00 


AIQ206 


151-0369-00 


TflAMSISTQfi:PNP,SI.X-55 


80009 


151-0069-00 


A10207 


151-0369-0D 


TRANSrSTQfi:PNP,SI,X-55 


60009 


151-0069-00 


A1Q230 


151-0271-00 


TRAMSISTOR:mP,SI,TO-92 


80008 


151-0271-00 


A1Q231 


151-0271-00 


TRANSIST0R;PNP.SI,7O-92 


80009 


151-0271-00 


A10254 


151-0752-01 


TRAMSISTOR;KPN.SI, MARCO T 


04713 


SRF3188 


A1Q255 


151-0752-01 


TRANSISTOR;NPN,SI,WRCO T 


04713 


SRF3188 


A1Q256 


151-0752-00 


TRANSISTOR:WN,SI,H<Ara T 


25403 


8FR96 


A1Q2S7 


151-0752-00 


TRANSISTOR;NPN.SI,MWCO T 


25403 


6FR96 


A1Q282 


151-0190-00 


TRANSISTQR:NPN,SI,TO-92 


80009 


151-0190-00 


A1Q293 


151-0736-00 


TRAHSIST0R:(«l.SI,TD-92 


80009 


151-0736-00 


A1Q284 


151-0712-00 


7RAMSISTOR:PNP.SI,TO-92 


80009 


151-0712-00 


A10285 


151-0712-00 


TRAHSI8TOR:PNP,SI,TO-92 


60GC8 


151-0712-00 


A1Q3Q2 


151-0711-01 


TRANSISTQR:m(,Sl ,TD-92 
( HATCHS) PAIR yiTH A1Q303 ) 


04713 


SPS8608H 


A1Q3Q3 


151-0711-01 


TRANSISn»:ltffi.SI,TO-92 
( HATCHED PAIR WITH A1Q3Q2 ) 


04713 


SPS8608H 


A1Q327 


151-0711-01 


TRANSISTIK:NPM.SI.T0-9Z 
( HATCHED PAIR WITH A1Q328 ) 


04713 


SPS8603H 


A1Q328 


151-0711-01 


TRANSIST0R:NPN,SI,TD-92 
( HATCHED PAIR WITH A1Q327 ) - 


04713 


B>S8608H 


A1Q382 


151-1042-00 


SWICOHD m SE:FET,Sl,T0-92 
(LOCATIONS A & e) 


80009 


151-1042-00 


A10384 


151-0711-00 


■nWNSISTOR:HPN,SI,TO-920 


80009 


151-O711-00 


MQ397 


151-0190-00 


TRANSIST0R:NPN.Sl,T0-92 


80009 


151-0190-00 


A1Q401 


lSl-1103-00 


TRANSISTCIR:FET.H CHANNEL, SI.TO-72 


80009 


151-1103-00 


A1QM2 


151-0190-00 


TRANSISTOR;NPN,SI,T0-92 


80009 


151-0190-00 
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A1Q413 

A1Q419 

A1Q420 

A1Q421 

A10422 

A10(23 

A10428 

A1Q429 

A10473 

A1Q474 

AI04e7 

A1QS09 

AigSll 

A10S21 

A10522 

A1Q523 

A1Q524 

A10525 

A1QS27 

ALQS41 

AIQ542 

A1Q543 

A1Q544 

A10576 

Al(^ 

klQSSi 

A10586 

A10756 

AIQ770 

A1Q775 

A10779 

A10780 

A1Q73S 

A1Q789 

A10804 

A1Q614 

A1C62S 

A1QS29 

A1063S 

A1Q640 

AlOMS 

A10682 

A1Q908 

A1Q928 

A1Q930 

A1Q935 

A1093d 

A1Q939 

A10M4 

A10946 

A1Q947 

A1Q7201 

A1Q7202 

A1Q7203 

A1Q7204 

A1Q7362 

A1Q7420 




8-12 



REVAF1U990 



Replaceable Electrical Parts - 2232 Service 



TeMrcnix Serial/Ass^ly No. 



rrnrMwnt 


Part Iki. Fffrctiw Oscont 


A IWn-intiiai 


CiA 


Hfr. Part Ho. 


AIQ7440 


tSl-019CMX) 


TRANSlSTOR:)«I.SI,TO-32 


80009 


151-0190-00 


Aiq7470 


151-0190-00 


TRANSISTOR:HPN,SI,TO-92 


80009 


151-0190-00 


A107471 


151-0190-00 


TRANSISTCR:M>N,SI,TD-92 


80009 


151-0190-00 


A1Q7472 


151-0190-00 


TRMSISTDR:NPN,SI.T0-92 


80009 


151-0190-00 


A109070 


151-1245-00 


TftWSlST0R;KJSFn.N-CHAN,TO-220 


80009 


lSl-1245-00 


AIRIOO 


313-1430-00 


RES.FXD.F{UH:43 C»«.SX,0.2U 


57668 


TR20JT68 43E 


AIRIOI 


313-1430-00 


RES.FX0,FIL>I:43 0ifl,«.0.2W 


57668 


TR20JT66 43E 


A1R102 


322-3155-00 


RES,fX0.FILH:402 0W.IX.0.2W.TC-T0 


57668 


CRB20 FXE 402E 


AIRIOT 


322-31SS-00 


RES.FXt».FILH:402 0HUX.0.2W,TC»T0 


57668 


CKB20 FXE 4025 


A1R104 


322-3101-00 


RES.FXD.FlLHrllO 0W,W,0.2W,T1>T0 


91637 


CCF5O-25110R0F 


A1R105 


322-3101-00 


R£S,FXO.FIl>l:ilO 0lfl,lX.0.2W,TC-T0 


91637 


CCF5O-2G110ROF 


A1R106 


322-3161-00 


RES,FX0.FIlii:464 C»»,1X.0.2W.TC»T0 


91637 


CCF50-26464R0F 


AiRioe 


322-3223-00 


RC.FXD,F1U4:2.05»C afl.K,0.2W,TOT0 


S7666 


CR620 FXE 2W5 


AiRice 


322-3221-00 


RES,FXD.F1LM:1.9BK QH4,IX,0.2W.TC-T0 


60009 


322-3221-00 


A1RU4 


322-3225-00 


R£S.FX0.FU>I:2.15K 0tt1.1X,0.2W,TC»T0 


57668 


CR820 FXe 2W5 


AIRUS 


322-3225-00 


RES,FXO.FIU4-2.15K Om,lX.O.ZW.TC=TO 


576E8 


CRB2Q FXE 2K15 


AlRllB 


322-3130-00 


fi£S.FM).Fim:221 CH4.1X.0.2U.’n>T0 


90009 


322-3130-00 


A1RU6 


322-3130-00 


RES.FXD.Fim:221 OH,1X,(1.2U,TC=TO 


80009 


322-3130-00 


A1R120 


322-3123-00 


RES,FX0,F1U4:187 OW.1X.D.2V,H>TO 


57668 


CRS20 FXE 187E 


A1R121 


322-3123-00 


RES.fiffl.fIU<:187 0W,IX.O.2W.TC=T0 


57668 


CR820 FXE I87E 


A1R122 


322-3085-00 


RES,FXD.FIW:7S 0H4,lX,0.2tf.TC=T0 


57668 


CRB20 FXE 75EO 


AIR125 


322-3177-00 


RR.FXD.F!lii:6ei 0rti,lX,D,2W.T>T0 


91637 


CCF5O-2e6BlR0F 


A1R128 


322-3177-00 


fSS,FXD.FIW:B81 OH4.1X,D.2W.TC=TO 


91637 


CCFS0-2G681R0F 


A1R130 


322-3069-00 


RES,FXD,FIL>i:49.9 □m.lX.0.2tf.TC=T0 


80009 


322-3068-00 


A1R131 


322-3068-00 


R£S.FXD.FIUi:49.9 0rti.lX.0.2W,TC*T0 


80009 


322-3066-00 


A1R132 


322-3165-00 


R£S,FXD,FIW:S11 0W.1X.0.2U.TT>T0 


57668 


CRB20 FXE 511E 


A1R133 


322-3101-00 


RES.FXD.nWillO 0rt1.1%.0.2W.TC=T0 


91637 


CCF50-2G110ROF 


A1R135 


322-3097-00 


Re.FXO.FILMtlOO om.lX,0.2W.TC=TO 


57668 


01620 FXE lODE 


A1R136 


322-3126-00 


R£S,FWJ,Fll)(:200 Dt*UX,0.2tf,TC=T0 


91637 


aFS016200R0F 


A1R13S 


322-3218-00 


R£S.FX0,Fll>):l.e2K CW,1X,0.2W.TC=T0 


57668 


CR920 FXE 1<82 


A1R139 


322-3239-00 


R£S,FX0,FILN:3.01K )>«.1X,0.2W,TC=TO 


57668 


OS20 FXE 3K01 


A1R142 


322-3097-00 


R£S,FXD.Fim:100 fH4,lX,0.2W.TC=T0 


57688 


O»20 FXE lOOE 


A1R143 


322-3097-00 


R£S.FXD.FIU4:100 CHi,lX.0.2W.TOT0 


57668 


CRB20 FXE lOOE 


AIR144 


322-3182-00 


R£S.FXD,FIIX:475 OH4.1X,0.2W.TC=TO 


5766S 


CRB20 FXE 475E 


A1R145 


311-1238-00 


RES.VAR.N0NM:1Ml.5K OH.O.SU 


32997 


338K-0Y6-502 


A1R150 


313-1430-00 


RES.R0),FTD1;43 Ottl.S.O.ZW 


57668 


T1120JT68 43E 


AlRISl 


313-1430-00 


RES,FX[>.FU>I:43 0W.S1.0.» 


57668 


TR20JT6e 43E 


A1RIS2 


322-3155-00 


R£S,FXD,F1LH;402 (»1,1X.0.2U,TC-T0 


57668 


CRB20 FXE 402E 


A1RI53 


322-3155-00 


RES,EXD,riL>l:402 OW,1X.0.2W,TC-T0 


57668 


CRB20 FXE 402E 


A1R154 


322-3101-00 


RE$.FX0,RL>I:110 0ift.lX.0.2W,TC°T0 


91637 


CCFS0-2S110R0F 


A1R155 


322-3101-00 


RES,FX0.F1LM:U0 0m,lX,0.2U.Tl>TO 


91637 


CCF50-26110RDF 


A1R156 


322-3161-00 


IES,FXD.nL>l:464 (Hi.lX,0.2U.TC-T0 


91637 


CCF5O-2G46W0F 


A1R1S8 


322-3223-00 


RES,FXD,nLM;2.05K OW.1X.0.2V.TC°TO 


57668 


CR820 FXE 2K05 


A1R1S9 


322-3221-00 


RES.FXB,FIW:1.96IC0iti,lX,O.2W.T(>T0 


80009 


322-3221-00 


A1R164 


322-3225-00 


R£S.FXD,F!IH:2.1SIC 0rti.lX.0.2W,TC=T0 


57668 


CRB20 FXE 2K15 


A1R165 


322-3225-00 


R£S,FXD.FIIJ1:2.15K fl»UX.0.2W.T(>T0 


57668 


C»820 FXE 2K15 


A1R166 


322-3130-00 


RES,FXD,nLM:221 OttU%,0.2W,TOTO 


80009 


322-3130-00 


A1R1E6 


322-3130-00 


RES,FXD,FILM:221 0m.lX,0.2W,Tl>T0 


80009 


322-3130-00 


A1R170 


322-3123-00 


RES,FXD.FUH:187 0HH.1X.0.2U.T>T0 


57666 


CRB2D FXE 167E 


A1R171 


322-3123-00 


RES, FXD, FILM; 187 0W,1X,0.2U,T1>T0 


57668 


Clffi20 FXE 187E 


A1R172 


322-3085-00 


RES,FXD,FIIM:7S Om.lX.O.ZW.TOTO 


S7668 


CRB20 FXE 7560 


A1R175 


322-3177-00 


RES.FXD,FILN;681 0f»l.lX.0.2W,TOT0 


91637 


CCF50-2G681R0F 


A1R17& 


322-3177-00 


RES,FX0.F1L>I;681 CH1.1X,0.2W.TOT0 


91637 


CCF50-2G681R0F 


AiRieo 


322-3068-00 


RES,FXD.FI1M:49.9 OW.IX.D.2W.TOTO 


80009 


322-3068-00 


A1R181 


322-3068-00 


ReS,FXO.FILM:49.9 0m,lX,0.2V,TC»T0 


80009 


322-3068-00 


A1R182 


322-3165-00 


RES,FXD.Fim:511 0m,lX.0.2W.TC'T0 


57668 


CRB20 FXE SHE 


A1R183 


322-3101-00 


RES.FXD.Fim:llfl »«,1X,0.2W.T&»TO 


91637 


CCF5O-2GU0ROF 


A1R1B5 


322-3097-00 


R£S,F3®.nui:100 0m,lX.0.2W,TC-T0 


57668 


Ci^ FXE lOOE 
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PuMumrit Nn. 


Tdctrenix Sena1/Ae«nb1y No. 
Part tfa. Efffctlve OmbiI 


■few a iVwa-iittien 


Nfr. 

Ccds 


Nfr. Part Ne. 


A1R186 


322-3126-00 


R£S,FXD,FIl>i:200 OW.1X,0.2W,TC»TO 


91637 


CCFS01620QROF 


AlPim 


322-3218-00 


RES,FXD,FIl»:1.82IC OW,1X,0.2W,'IC=TO 


5766B 


CR820 FXE 1K82 


A1R169 


322-3239-00 


RES,nO],FlL>l:3.01K Ofi.lX,0.2W.TC«T0 


57668 


CRB20 FXE 3K01 


A1R192 


322-3097-00 


RTS.FXO.FlLMilOO 0W.1X,0.2W,'K>T0 


5766B 


CR820 FXE lOOE 


A1R193 


322-3097-00 


RES.FXD.FILNilOO CH1,1X,0.2W,'K>T0 


5766B 


0162Q FXE JOOE 


A1R194 


322-3162-00 


RES,Ba).FlL>l:475 0(*I,W.0.2W,TC»TO 


57868 


CRB20 FXE 475E 


A1R195 


311-123B-00 


R£S.VAR.N0NUU:Tf»R,5K OW.O-SW 


32997 


3386X-0Y6-502 


AiR7rai 


322-3147-00 


RES.FJffl.FlL«:332 0ttUX,0.2W,TOT0 


80009 


322-3147-00 


A1P9r>7 


322-3I7EHXI 


RES,Rffl,ni>l:696 0m.lX,0.2W,1C»T0 


91637 


CCF50-2G698R0F 


A1R203 


322-3178-00 


RES,FM).F1LH:698 OH.IX.O.ZW.TC-TO 


91637 


CCFS0-26698R0F 


A1R7nA 


322-3089-00 


RES.FXD,ni>l:82.S 01fl.W.0.2W.TC*T0 


57668 


CR620 FXE 82E5 


A1R206 


322-3139-00 


R£S,FX0.FILM:274 »f1,W,0.2W,TC-T0 


57668 


CRB20 FXE 274E 


4lB?fl7 


322-3139-00 


RES.FX0.flL>l:274 0(fl,lX.0.2W,'n>TO 


57668 


CRB20 FXE 274E 


A1R210 


322-3130-00 


KS.FX0,fll>l:221 0**I.1».0.ZW,TC*T0 


80009 


322-3130-00 


41B717 


322-3086-00 


RES,FXD.nLH:76.8 OHi,W.0.2W,TC»T0 


91637 


CCf50-2S76Ra0F 


A1R213 


322-3086-00 


RES.FX0,nL>l:76.8 0m,lX.0.2W.TC=T0 


91637 


CCFS0-2S76R80F 


A1R91<i 


322-3135-00 


R|S.FXD.F1U1;249 01*1,K.0.2W,TC=TO 


57668 


CRB20 FXE 249E 


A1R216 


322-3163-00 


RES.FX0.FILN:487 O(fl,lX,O.2W,Tl>T0 


91637 


C(^5O-2S487R0F 


41 R917 


322-3163-00 


RES.FXO.fILM:407 0lW,lX,0.2V.1I>TO 


91637 


CCF50-26487ROF 


A1R218 


322-3102-00 


RES,FX0.nLM:ll3 0rt1,lX,0.2W,TOT0 


91637 


CCF5O-2F113R0F 


A1R219 


322-3102-00 


RES,FX0,FIIX:113 0W,W.0.2W.TC=T0 


91637 


CCF50-2F113R0F 


A1R220 


307-0104-00 


RES,FX0,CMPSN;3.3 0m,S(,0.25W 


01121 


C8330 


A1R77? 


322-3289-00 


RES,FXD,FILH:10K 0H4.W.0.2W,TC=TO 


57668 


CRKO FXE lOCO 


A1R223 


322-3289-00 


RES.FX0.FILN:10K OW.W.O.W.TOTO 


57668 


CRB20 FXE ICKO 


AIR22S 


322-3261-00 


RES.FXD.nLM:S.llK 0m.lX.0.2W,TC-T0 


80009 


322-3261-00 


A1R226 


322-3130-00 


RES,FXD.FIl>l:221 Otfl.W.O.ai.TCsTO 


80009 


322-3130-00 


41R777 


322-3130-00 


RES,FXD.FIl>l:221 0W,W.0.2W,TC=TO 


80009 


322-3130-00 


A1R230 


322-3086-00 


R£S,fX0.FIUi:76.8 OH.1X.0.2W.TOTO 


91637 


aF50-2G76^ 


41RM1 


322-3086-00 


RES,FXD.F1LM:76.8 QHUX.0.2W.TC=T0 


S1637 


CCF50-2G76I^ 


A1R233 


322-3086-00 


RES,fXD.FlLM:76.8 CH(,lX.0.2W.TOT0 


91537 


CCF5O-2S76R80F 


A1R23A 


322-3054-00 


R£S.FXD.ni>l:36.7 0m,«.0.2W,TC=T0 


80009 


322-3054-00 


A1R235 


322-3054-00 


RES,FXD,FIl>l:35.7 CHi,lS,0.2W.TC=T0 


80009 


322-3054-00 


A1R236 


322-3185-00 


RES,FX0,Fll>l:825 Om,W,0.2W.TC-T0 


57668 


CRS20 FXE 625E 


A1R239 


322-3228-00 


RES,FXD,FIl>l:2.32K 0(*(.lX,0.2W.TOT0 


57668 


CRB20 FXE 2K32 


A1R240 


311-1248-00 


l^,VAR.K»W:T1iHR,SOO 0H>I.O.5U 


32997 


3386X-T07-501 


A1R2A1 


311-1237-00 


[^S,VAR.N0NUW:1K (»tUCR,0.50W 


32997 


3386X-OY6-102 


A1R2A2 


313-1273-00 


R£S,FXO,m>l:27K 0itl,SX,0.2W 


57668 


TR20JE 27K 


A1R244 


322-3172-00 


WS.FXD.FIU1:604 0Hi,lX.0.2W.TC=TO 


57668 


CRS20 FXE 604E 


A1R245 


322-3172-00 


R£S.FX0.FILH:604 C»f(.lX.0.2W,TC°T0 


57668 


CRB20 FXE 604E 


A1R250 


322-3130-00 


H£S.FXD,FU>I:221 0W.lX,O.2M,TC-TO 


80CKS 


322-3130-00 


A1R251 


322-3130-00 


R£S.FXD.FItM:221 0W,1X.0.2W.TC=T0 


80009 


322-3130-00 


A1R254 


. 322-3110-00 


R£S.FXD.FUM:137 0»fl,lX.0.2U.TC°TO 


9107 


CCF50-2G137R0F 


A1R255 


322-3110-00 


R£S.FXD.F11H:137 0iW.lX,0.2W,TC=TO 


9107 


CCF50-26137R0F 


A1R2S6 


322-0175-00 


RES,PXD.FtU4:649 0W,1X,0.2SWJC>T0 


75042 


CEBT0-6490F 


A1R2S7 


322-0175-00 


RES. FXO, FILM: 649 M(,lX.0.25U,TOT0 


75042 


CEBT0-6490F 


A1R2S3 


322-0180-00 


RES,FXD,FILJ4:732 C*,1X,0.25U.TC-T0 


75042 


CEBT0-7320F 


A1R259 


322-0180-00 


RES.FXD.F11M:732 0W.lX,0.25U,'n>T0 


75042 


CE6T0-7320F 


A1R261 


323-0058-00 


RES.FXD.FILM:39.2 OW.IX.O.SU.TC-TO 


57668 


CRS11FX39R2E 


A1R2S2 


322-3114-00 


RES.FXD.riLN.-150 CH4.1X.0.2W,7l>TO 


57668 


CRB20FX150EAXIAL 


A1R266 


307-1502-01 


tmK.HTBRIO OCTiVEHTICAL OUTPUT SUBSTRATE 


80009 


307-1502-01 


A1R278 


322-3266-00 


RES.FXD.FIIN:5.62K OW.lX.O.W.TCvTO 


80009 


322-3265-00 


A1R279 


322-3322-00 


RES.FXD,niN:22.1K 0Hi.lX.O.2V,TC»TD 


57668 


Clffi20 FXE 22K1 


A1R281 


322-3185-00 


RES.FXD,F1LN:825 0W.IX.0.2W,T1>T0 


57668 


Cl»20 FXE 825E 


A1R282 


322-3277-00 


RES,FXD.nW:7.5K 0rti,lX,0.2W.TC=T0 


57668 


CRS20 FXE 7K50 


A1R2S3 


322-3162-00 


RES.FXD,FIIN:475 CW.1X.0.2W.TC-T0 


57668 


CRB20 FXE 475E 


A1R284 


322-3173-00 


RES,FXD,FIIN:619 0W.lX.O.2U,1t>7O 


B0009 


322-3173-00 


A1R285 


322-3169-00 


RES.FX0,FIIM:562 OW,lX.0.2U.T>T0 


9107 


CCF-50-5620-F 


A1R286 


322-3068-00 


RES.FXD.F1LN:49.9 0ffl.lX.0.2W.TC=TO 


80009 


322-3068-00 
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A1R207 


322-3068-00 


ReS.FX0.FILH;49.9 0fli.lX.0.2W,TOT0 


80C09 


322-3068-00 


A1R2S8 


322-3158-00 


R£S,FX0.Fll>l:432 0Hi,lX,0.2W.TCsT0 


57668 


CRB2D FXE 432 


A1R2^ 


322-3158-00 


RES.FX0,F[U1:432 0Hi,lX,0.2tf.TOT0 


57660 


CRB2D FXE 432 


A1R292 


322-3179-00 


RfS.FXt),FIl>l;71S 0H1,W,0.2tf.TC-T0 


57E66 


CREZO FXE 71 5E 


A1R233 


313-1620-00 


RES.FXD,FIIH:62 CHi,9;.0.2W 


57668 


TR20JT6862ED 


A1A301 


322-3130-00 


(lES.FX0.nm;22l OH4.W.0.2U.TOTO 


80009 


322-3130-00 


A1R3CI2 


322-313CK)0 


Re5.FX0,FU>l:221 Oli.lX,0.2U.'n>T0 


S0009 


322-3130-00 


A1R303 


322-3130-00 


R£S,FX0,FILH:221 0W,1X.0.2W,TC»T0 


00009 


322-3130-00 


A1R304 


322-3210-00 


RES, FXD, Fluid. 5K 0iti.lX.0.2W,TOT0 


57668 


CRB20 FXE 1K50 


A1R305 


322-3210-00 


R£S.FX0,FILN:1.5K OHH.13(,0.2W,TC»TO 


S7668 


CR820 FXE 1IC50 


AlRSOe 


313-1470-00 


RES.FXD,FILH:47 Qm.SX,D.2U 


57668 


TR20JE 47E 


A1R307 


313-1470-00 


RES,PXD.FIUi:47 0»ti,SX.D.2W 


57666 


TR20JE 47E 


A1R309 


311-2230-00 


R£S.VAR,NONWU:TRNR,500 0Hi.2GX,0.50 LINEAR 


TX1450 


6F06UT 500 


A1R310 


322-3194-00 


ftES,FX0.FIl>l:l.CI2K CMi,rt.0.2W,TC-T0 


91637 


CCF50-2610200F 


A1R311 


322-3194-00 


RES.FXO, Fluid. 02K CW1,lX,0.2W,TOT0 


91637 


CCF50-2610200F 


A1R312 


322-3098-00 


R£S,FX0.FJUid02 O*l.lX.0.2W.TC=T0 


57668 


CRB2D FXE 102E 


A1R3W 


322-3170-00 


RES.FXD,nUi:576 04I,1X,0.2W,TC»T0 


57658 


CRB20 FXE 576E 


A1R315 


322-3170-00 


R£S,F«).FIUi:576 0(*l.lX,0.2W,TOT0 


57668 


CR02O FXE 576E 


A1R317 


322-3210-00 


R£S,FXD.FIlWd.e2K 0W,1X,0.2V.TC«T0 


57666 


CR02O FXE 1K82 


A1R318 


322-3193-00 


RES.FXD.FILHdK 0Hi,lX,0.2W.TOT0 


57668 


CRB20 FXE IKOO 


A1R319 


322-3212-00 


RES , FXD. FI Ihd . 58K OW, 1X,0 , 2W, TC=T0 


57668 


CRB20 FXE 1KS6 


A1R221 


322-3208-00 


RES.FXD.FIUId.43K DW.1X.0.2W,TOTD 


57668 


CRB20 FXE 1K43 


A1R322 


322-3238-00 


RES.FXD,FILM;2.94K OWdX.0.2W.TC*T0 


57668 


CRB20 FXE 2X94 


AJR324 


322-30S7-00 


RES.FXD.FIUldOO 0l*i,lX.0.2W,TC=T0 


S766S 


CRB20 FXE lOOE 


AIR326 


322-3130-00 


R£5.FXD.FIUI:221 Orti,lX,O.2W,Tt=T0 


80009 


322-3130-00 


A1R327 


322-3130-00 


R£S,FX0.nul:221 0HH.IX.0,2W,1>T0 


00009 


322-3130-00 


AIR328 


3Z2-3130-00 


RES,FXD.FIU<;221 0t*i,lX,0.2W,TC=T0 


80009 


322-3130-00 


AIR3Z9 


322-3210-00 


R£S.F5®.FIUid.SK 0HidX,0.2«,TOT0 


57666 


CR820 FXE 1K50 


A1R330 


322-3210-00 


RES.FXD. Fluid. 5K 0HM.lX.0.2W,TCsT0 


S7E68 


CRB20 FXE 1K50 


A1R331 


313-1470-00 


RES.FXD,FIUi:47 QHi,SX,0.2U 


57666 


TR20JE 47E 


A1R332 


313-1470-00 


RES.FXD,PIU1:47 OiM.EX.O.Zii 


57668 


TR2DJ 47E 


A1R335 


322-3203-00 


R£S.FX0.FIUi:1.27K OHidX,0.2tf,TC=TO 


57688 


CRBZO 1K27 


AIR336 


322-3203-00 


«S.FXD. Fluid .2nc 0ffldX.0.2W,T{>T0 


576E8 


MB20 FXE 1K27 


A1R337 


322-3098-00 


R£S.FM).nUid02 0Hi.lX.0.2W.TOT0 


57668 


CRB20 FXE 102E 


A1R339 


322-3170-00 


RES,FXD.FIU1;576 Qtfl.lX.0.W,TC=TO 


57668 


CRBZO FXE 57SE 


A1R340 


322-3170-00 


RES,FXD.fIUi:S76 01t(.lX,0.2W,TC=»T0 


57668 


CRB20 FXE 576E 


A1R342 


322-3216-00 


RES,FX0,FIUl:1.82K 0Hi.lX.0.2U.T1>T0 


S7668 


CRB20 FXE 1K82 


A1R343 


322-3193-00 


RES.FXD.FILHdK C»i.lX,0.2W.TC=T0 


57668 


CRBZO FXE IKOO 


A1R344 


322-3212-00 


RES.FXD.nLMd.SSK (Mi.lX.0.2W.TC=T0 


S7663 


CRBZO FXE 1KS8 


AIR3A6 


322-3200-00 


RES.FXD.FIUId.43K Oli.lX.0.2W.TC«T0 


57660 


CRBZO FXE 1X43 


AIR3A7 


322-3238-00 


RES,FXD.FILH:2.94K 0H1.1X.0.2W.TOT0 


57660 


CRBZO FXE 2934 


ALR349 


322-3097-00 


RES.FXO.FILHdOO CHi.lV0.2W.T1>T0 


57668 


CRB20 FXE IDOE 


A1R350 


313-1470-00 


RES,FXD,PIUi:47 0HK.SX.0.2W 


57668 


TR20JE 47E 


A1R351 


313-1470-00 


I^.FXD.FIUi:47 0f«4.SX.0.2W 


57688 


TR20JE 476 


A1R352 


321-0274-00 


RES,FX0,RLH:6.98K OHi,lX,Od25W.TC=TO 


19701 


5043ED6X960F 


A1R3S3 


321-0274-00 


RES.FXD,FIUi:6.98K I»tl,lX,0d2SW,T>T0 


19701 


5043ED6K960F 


A1R3S4 


313-1470-00 


RES.FXD,FILH:47 0Hi.SK.O.2W 


57668 


TR20JE 47E 


A1R3S5 


313-1470-00 


RES.FX0,FIUi;47 CHi.EK.O.ZW 


57668 


TR20JE 47E 


AIR356 


322-3269-00 


R£S,FX0,FILH:6.19K 0Hi.lX.0.2W.TOT0 


57668 


CRB20 FXE 6K19 


AlRSy 


322-3149-00 


RES,FXD,FIUi:346 0tf(,lX.0.2W,TCBT0 


80009 


322-3149-00 


A1R3S8 


322-3097-00 


RES.FXD.FIUldOO CMi.lX.0.2W.TOT0 


57668 


CRB20 FXE lOOE 


A1R3S9 


322-3148-00 


RES,FXD,FIUI:340 0W,IX,0.2W,7C=T0 


80009 


322-3148-00 


A1R360 


322-3156-00 


RES,FXD.FILH:412 W.1X.0.ZW,TC=T0 


57666 


CR820 FXE 412E 


A1R361 


322-3097-00 


RES.FXD.FIUtdOO O»i.lX.0.2W.'n>T0 


57686 


CRBZO FXE IDOE 


A1R362 


313-1272-00 


RES.FX0,FILH:2.7K Orti.SX.O.EW 


57668 


TR20JE 02K7 


A1R363 


313-1470-00 


R£S.FXD,FIUi:47 Oti.SX.O.Zrf 


57668 


TR2WE 47E 


A1R365 


313-1620-00 


R£S.FX0,FIUI:62 0m.9:.0.2W 


57668 


TR20JT6862E0 


A1R366 


322-3222-00 


RES. FXO. FILM: 2K OW4.1X,0,».TC=TO 


57666 


CRS20 FXE 2KD0 
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A1R367 


322*3169-00 


R£S.PXD.Fim:9a9 Gm.lX,0.2W,TO>TD 


57666 


CR8 20 FXE 909E 


A1R3S9 


322-3161-00 


RES,B®.FIU1:750 [»I,1X,0.2W.TC-T0 


91637 


CCF50167S0R0F 


A1R372 


313-1220-00 


RES,FXD.Fllll;22 (H1.Si.0.2U 


57668 


TR20JE22E 


A1R374 


322-3222-00 


R£S.FXD.niJ1:2»C 0m,lX,0.2W,TOT0 


5768B 


CR820 FXF 2KOO 


A1R381 


322-3444-00 


RES,n(D,nLM:412K 0)IUX.0.2U.T>T0 


91637 


CCF50-2F41202F 


A1R38Z 


313-1470-00 


RES.FX0.FIUI:47 0H4.91.0.2W 


S7668 


TR20JE 47E 


A1R384 


313-1121-00 


RES.FXD.Flt>l;120 Ottl.SX.O.ZW 


80009 


313-1121-00 


A1R385 


322-3012-00 


RES.FX0.ntH:l3 I»I,1X,0.2W.TC>TO 


57668 


CI^DFXESOIE 


A1R386 


322-3169-00 


RES.FXD.FIU1:909 OH1,K.0.2H.TOTO 


67686 


CIS 20 FXE 909E 


A1R339 


322-3001-00 


RES.FXO.FIIXUO 0W,lX.0.2W.TOT0 


57668 


CRB20FXE180E 


A1R390 


322-3097-00 


R£S,fXD,nU1:lOO 0W.1X.0.2W.T>T0 


57868 


CRB2D FX£ lOOE 


A1R392 


322-3161-00 


KS,fXD.nm:750 OH1,lX.0.2W,n>TO 


91637 


CCF501G750R0F 


A1R393 


313-1240-00 


RES.FXD,FU>I:24 OW.SX.O.ai 


57668 


TR20JT6824Q3 


A1R39S 


322-3169-00 


RES.FXD.FIU1;909 0H1,1X.0.2W,T>T0 


57668 


CR6 20 FXE 909E 


A1R3S7 


322-3030-00 


R£S.FX0.FIU1:20 Ot«.lX,0.ai,TC-TO 


57668 


CIS 20 FXE 20E0 


A1R3S8 


322-3126-00 


HES,BCD,FILM:20Q Om.lX,0.2W.Tt>TO 


91E37 


CCF5016200ROF 


A1R399 


322-3181-00 


RES.F!(t»,FIU4:7S0 CHH,1X,0.2W,TC»TO 


91637 


CCF5O167S0R0F 


A1R40Z 


322-3239-00 


R£S.FXD.FIU1:3.01K OHUX.O-2W.TOTO 


S7668 


CRB2Q FXE 3K01 


A1R403 


322-3188-00 


RES.FXD.FILM:511 CH1.1X,0.2W.TOTD 


57668 


CRB20 FXE SUE 


A1R404 


322-3261-00 


RES.FX0.FIU1:5.1IK OH1,1X,0.2W,TC=TO 


80009 


322-3261-00 


A1R40& 


322-3181-00 


RES.FXD.FIW:7S0 0W.lX.O.2W.TCsT0 


91637 


CCF501G750R0F 


A1R406 


322-3205*00 


RES,FXD.Fim:1.33IC Om,lX.O.2W.T«>T0 


67668 


CR820 FXE 1K33 


A1R407 


313-1134-00 


R£S.FXD,FILH:130C 0W1 5X.0.2W 


57668 


TR20JT68 130K 


A1R411 


322-3269*00 


R£S,FXD.Fim:10K WM.1X.0.2W.1C=T0 


57668 


CR520 FXE lOKO 


A1R412 


322*3193-00 


R£S.FXD.nLM:lK 0H1.1X,0.2U.T>T0 


S7668 


CRB20 FXE IKOO 


A1R413 


322-3293-00 


RES.FXO,FlUil:illC 0m,lX,0.2W,TC=TO 


57668 


CRB20 FXE IIKO 


A1R414 


313-1244-00 


R£S.FX0.FIl>l:24« 0m,a,0.2W 


57668 


TR20JE 24«C 


A1R415 


313-1244-00 


R£S,FXD,FU>I:24CIC CHM.SX.0.2W 


57668 


TR20JE ZAO:. 


A1R418 


322-3354-00 


RES.FXD,FIl>i:47.a: 0W.IX.0.2W.TOT0 


80009 


322-3354-00 


A1R417 


322-3364-00 


RES,FX0.FIL>I:47.5K 0i*l,lX.0.2W.TC='n) 


80009 


322-3354-00 


A1R419 


322-3218-00 


KS.FX0.FILM:1.82K 0m.lX.0.2W.TOTO 


57668 


CRS20 FXE 1K82 


A1R420 


322-3097-00 


R£S.F3®,F1U1;100 OHI.W.O.W.TOTO 


57663 


CRB20 FXE lOOE 


A1R421 


322-3316-00 


R£S.FXD,FILH:2CK QH<I,1X.0.2W,T1>T0 


57668 


CRS20 FXE 2OC0 


A1R422 


322-3001-00 


RES,FXD,nLM:10 OHI.lX.O.ai.TOTO 


57668 


CRS2C#X£180E 


A1R423 


322-3001-00 


R£S,B®.FILM:10 Om.lX.O.ZWJOTO 


57688 


Cfl620FXE180E 


A1R424 


322-3318-00 


RES,FXD.FIU<:20KOH1.1X,0.2W.TC-T0 


57668 


OS20 FXE 20X0 


A1R426 


313-1434-00 


RES.FXD.FILM:43(K 0W.a.O.2W 


9ieS7 


CCF50-2-64S03JT ' 


A1R427 


313-1434-00 


RES.FXD.FlLi1;430IC 0W.SX.0.2W 


91637 


CCF50-2-64303JT 


A1R428 


322-3193-00 


RES.FX0.F1U4:1K OH4,lX.O.a(.TO°TO 


57668 


CRB20 FXE IKDO 


A1R429 


322-3193-00 


RES,FX0.FIIK;1K 0W.1X.O.2U.TC-TO 


57668 


OS20 FXE IKOO 


AIR432 


313-1823-00 


RES,Fn>.F!li(:82K OHI.SX.O.ZW 


57668 


TR20JE82K 


A1R433 


313-1823-00 


RES,FXD.FILN:62K (MI,5X,0.2W 


57E6B 


TR20JE 82K 


A1R434 


311-2262-00 


RES.VAR.NCMWtTIW.lM (M4,20X.0.5V 


80009 


311-2262-00 


A1R435 


311-2262-00 


RES.VAR.N0WV;TM1.1H 0W.20X.0.5V 


80009 


311-2262-00 


A1R436 


322-3133-00 


RES.rai,F!LM:237 OW.1X.0.2 U.TCpTO 


80009 


322-3133-00 


A1R437 


3^^3133-O0 


RES.FXD,FIIM;237 tf«l,U(.0.2W.lC>’T0 


80009 


322-3133-00 


A1R44S 


322-3385-00 


RES.FXD.FllMdOCK (MUX.0.2W.TC-T0 


57668 


CR820 FXE lOCK 


AIR448 


313-1270-00 


RES,FXD,FILM;27 OW S.0.2W 


57668 


TR20JT66 27E 


A1R449 


313-1270-00 


RES,FXD.niM-.27 OM 91.0.2V 


57668 


TR20JT68 27E 


A1R452 


322-3130-00 


RES.FX0,Fll>l:221 0W.1X.0.2V.TOTD 


80009 


322-3130-00 


A1R453 


313-1470-00 


RES.FX0.FIU1:47 M1.SX,0.2W 


57668 


TR20JE 47£ 


A1R454 


313-1470-00 


RES.FXD.F7LM:47 0H1.5X.O.2W 


57668 


TR20JE 47E 


A1R4S5 


322-3097-00 


R£S,FXD,FILN:10O CH1.1X.0.2V.TC-TO 


57668 


CRS2D FXE lOOE 


A1R457 


322-31^-00 


R£S.FXD.nW:316 0H1.1X.O.2V.TC-T0 


57668 


CR920 FXE 316E 


AIR4S8 


322-3162-00 


RES,FXD,FIU1:768 (Ml.lX.O.RW.TOTO 


80009 


322-3182-00 


A1R4S8 


322-3180-00 


RES.F50).F1U1:732 0H4.1X.0.2V.TC“TO 


80009 


322-3180-00 


A1R460 


322-3141-00 


R£S.PXD.FUM:287 0H1.1X,0.2W.TOT0 


57668 


CR820 FXE 287E 


A1R461 


322*3141-00 


RES.R©,FILK:a7 0H1.1X,0.2W,Tt>TO 


57668 


CRB20FXE 287E 
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Tcktmrix SeriaVAssoably Np. Mfr. 



ri'eammiL Ito. 


Part He. FfMrtive Ikxxsit 


Kne 6 DeacriBtiflR 


Codt 


Itfr. rtrt No. 


A1R462 


322-3194-00 


R£S,FX0.FILH;1.02K om,lX.0.2W.TCs70 


91637 


CCF50-2G10200F 


A1R463 


322-3215-00 


R£S.flffl.FUW:l-e9K 0W,K,O.2tf,TC=T0 


60009 


322-3215-00 


A1R464 


322-3158-00 


RES.FXD,FIIH:432 »H.1X.0.2W.1T>TO 


57668 


CRB20FXE 432 


A1R465 


322-3158-00 


RES,FX0.nLM:432 0i«,15!,0.2W.TC=T0 


57668 


0RB20 FXE 432 


A1R467 


322-3249-00 


RES.FXD.FU>l:3.a3K 0i*UX.0.2y,TOTO 


56845 


ORDER BY DESCR 


A1R46B 


322-3249-00 


RES.FX0.F1LH:3.83K Ott<.lX,0.2U.TC>TO 


56645 


ORDER BY DESCR 


A1R469 


322-3249-00 


RES,FX0.FIL>l:3.e3K 0W.1X.0.2W.TOT0 


56845 


ORDER BY DESCR 


A1R470 


322-3249-00 


R£S,FX0,nLH:3.63tC C»*I,1X,0.2W.TC-T0 


56645 


ORDER BY OESCR 


A1R471 


311-2273-00 


R£S,VAR.N0MW:rRKR,2K 0H4.2CK,O.9lir 


60009 


311-2273-00 


A1R473 


322-3216-00 


RES.FX£).FU>I:1.82K 0m.lX,0.2U.TC»T0 


57688 


CRB20 FXE 1K62 


A1R474 


322-3193-00 


R£S.FXO,nUi:lK 0i*l.lX.0.2U,TOT0 


57666 


CRB20 FXE IKOO 


A1R476 


322-3143-00 


RES,FXO.FIU1;301 flm.lX,0.2tf,TC=T0 


57668 


CR820 FXE 301E 


A1R477 


322-3205-00 


RES,FXD.FIUi:l-33K 0W.1X,0.2V,TC>T0 


5766$ 


CR620 FXE JK33 


A1R478 


322-3215-00 


RES.FXD,Fim;1.69K Oi«.lX.0.2W,TC»TO 


80009 


322-3215-00 


A1R486 


322-3130-00 


R£S.FXD,FILH:221 C»I.IX,0.2W.TC=T0 


80009 


322-3130-00 


A1R437 


322-3130-00 


RE5,FXD,FILN:22} CHi.lX.O.2W.TC=T0 


60009 


322-3130-00 


A1R434 


307-0104-00 


RES.FXD,CMP5N;3.3 OW.31.0.294 


01121 


C83395 


AIR499 


307-0104-00 


RES.FXD.CMPSN:3.3 OW.SX.0.2SU 


01121 


C83365 


A1R5Q0 


322-3097-00 


RES.FXO.RLMilOO (»1,1X.0.2W,TC=T0 


57668 


C)»20 FXE 10(£ 


A1R501 


322-3261-00 


RES.FXD,FILM:5.11K OW.1X.0.2W.TC=TO 


80009 


322-3261-00 


A1R502 


322-3189-00 


RES.FXD,FILX;909 0W,1X.0.2W.TC-T0 


57666 


CRB 20 FXE 909E 


A1R5Q3 


322-3354-00 


RES.FX0.FILM:47.5K «1.1X,0.2W.TC=T0 


60009 


322-3354-00 


A1R504 


313-1124-00 


RE5.FX0.FU>l:12aC OW.SX.0.2W 


57668 


TR20JE120K 


AJR505 


322-3354-00 


l«S,FXD,FIU<;47.5IC 0iW.lX,0.2W.TC=T0 


80009 


322-3354-00 


A1RS07 


322-3154-00 


RES.FXD.Fim:392 0m.lX,0.2W,TC=T0 


57668 


RB20FX392E 


A1R505 


322-3225-00 


R£S,FXD,ni>l:2.15K 0m.lX.0.2W.T>T0 


57668 


CRB20 FXE 2K15 


A1R510 


322-3162-00 


RES.FXD.F1LH:475 0»I.IX.0.2W,TC=T0 


57668 


CRB2D FXE 475E 


A1R511 


322-3249-00 


RES.FXD,Fll>l;3.83K OHK,1X,0.2W.TC-T0 


56845 


ORDER BY OESCR 


A1R512 


322-3254-00 


RES,FXD.Fim:4.32K 0Hl.l%,0.2W,TOT0 


57668 


mZO FXE 4K32 


A1R513 


322-3154-00 


RES.FXD,nU1:392 0W.1X,0.ZW,TC=T0 


57668 


RB20FX392E 


AIR514 


322-3182-00 


RES.F)0).FIIJ1:475 C»t.lX,0.2W.TOT0 


57666 


CR^O FXE 475E 


AIR51S 


322-3261-00 


R£S,FX0.nUi:6.nX Oi*UX.0.2W.TC=T0 


80009 


322-3261-00 


A1RS16 


322-3249-00 


RES.FXD.Fim:3.83K 0m.lX.Q-2W.TC=T0 


56845 


t»DER BY DESCR 


A1R517 


322-3254-00 


RES,FXD,FIl>i:4.32K 0HiUX.Q.2W.TC»T0 


57668 


CRB20 FXE 4IQ2 


A1R518 


322-3193-00 


RES,FXD.FIL«:1K (Hl.lX.0.2tf.TO=T0 


57668 


CRB20 FXE UCOO 


A1R521 


322-3193-00 


RES.FX0.FIl>l;lK 0H1,lX.0.2W.TO=T0 


57668 


CR82D FXE IKOD 


AIR522 


313-1363-00 


R^.FXD.FU>l:3eK 0i«l.5X.0.2W 


57666 


TR20JE 36K 


A1R523 


322-3306-00 


RES,FX0.FlUi-.15K 0m,W,0.2U,1C=T0 


57668 


CRB20 FXE ISlOl 


A1R524 


322-3318-00 


RES,FXD,FlL>i;20K 0Hi.lX,0.2W.TC»T0 


57666 


CRB20 FXE 20X0 


A1R525 


322-3322-00 


RES,FXD,FILM:22.1K 0»M.lX.0.2W.TOT0 


57668 


CRB20 FXE 22K1 


A1R526 


322-3210-00 


RES.FXO.FILWjI.SK 0W,1X.0.2W,TC-T0 


57868 


CRB20 FXE 1K50 


A1R527 


322-3258-00 


ft£S.FX0.FIUi;4.75K Bti.lX.0,2W,TC=T0 


56845 


ORDER BY OESCR 


A1R528 


322-3189-00 


RES.FXD,FlWi909 0i*l,lX,0.2W,TC=T0 


57668 


CRB 20 FXE 909E 


A1R529 


322-3243-00 


R£S.FXD,F1I>I;3.32IC 0m,lX.0.2W.T>TO 


80009 


322-3243-00 


A1R530 


313-1470-00 


RES.FX0.P11M:47 0tfi,a,0.» 


57666 


TR20JE 47E 


AIRS31 


322-3256-00 


RES,FXD.nLH:4.75IC Crtl.lX,0.2W,TC«T0 


56845 


ORDER BY OESCR 


A1R532 


322-3193-00 


RES,FXD.RLN;1K 0Hi.lX,0.2W.TC=T0 


57666 


0RB2O FXE 1X00 


A1R533 


322-3193-00 


RES.FXD.FUMilK 0Hi.lX.0.2W.TOT0 


S768B 


CRB20 FXE 1X00 


A1R534 


322-3193-00 


RE5,FXD.FU>1:1IC 0W.».0.2W,TCbT0 


57668 


CRB20 FXE IKDO 


A1R535 


322-3414-00 


R£S.FXD.FIl>»:20aC OW,lX.O.2W.TC»T0 


91E37 


CCF50620002r 


A1RS36 


313-1394-00 


RES.FXD.PIU(:39QK,5(,0.ZW 


57668 


TR20JE 390X 


A1R537 


322-3289-00 


RES.FXD,FilH:10K OW.1X,0.2U.TOTO 


57668 


CRB20 FXE 10X0 


A1R&38 


322-3261-00 


RES,FX0.FUM:5.UK 0Hi,lX,0.2W.TC=T0 


80009 


322-3261-00 


AIR539 


322-3261-00 


RES.FXD.FIlW:5,nK 0W.lX,O.2W,TC=T0 


60009 


322-3261-00 


A1R540 


322-3165-00 


RES,FXD,nm:5U 0H4.1X.0.2W.TOT0 


57666 


CRB20 FXE SHE 


A1RS41 


322-3165-00 


R£S,PX0,FiLH:511 0H1.1X.0.2W.TC=T0 


57668 


CRB20 FXE SHE 


AIRS42 


315-0274-00 


RES.FXD.FIUi:270K 0W.SX.0.25W 


57668 


NTR25J-E270K 


A1R543 


315-0364-00 


RES.FX0.FUH:36(K CMi.5X,0.29)i 


57668 


NTR25J'E380X 



REV APR 1930 



8-17 



Replaceable Electrical Parts - 2232 Service 





Tektronix Serial/A^tscRbly No. ' 
Airt Hn. Effective tacnt 


Mae k Oncriotitn 


Hfr. 

TMte 


Hfr. Part No. 


A1R544 


322-3156-00 


RES.FXD.F1LM:432 OW.1X.0.2U.TOTO 


57668 


CR820 FXE 432 


A1R54S 


322-3193-00 


RES,FXD,FIIM:1K 0H1.1X,0.2W.TC=T0 


57668 


CR820 FXE IKOO 


AIRS46 


313-1333-00 


RES.FX0.niM:33K OW.SX.O.Ztf 


57668 


TR20JE 33K 


A1RS47 


322-3193-00 


RES.FXD.FILM:1K (»f1,lX,0.2tf.T{>TO 


57668 


CR820 FXE imo 


A1RS48 


322-3193-00 


R6S.nD,FlLM:lK 0W.1K.0.2W.TOT0 


57668 


CRS20 FXE IKOD 


A1RS49 


322-3185-00 


RES.FXD,F11M:825 0m,lX.O.2tf,TCsTO 


57668 


CRB20FXE 825E 


All^ 


322-3261-00 


RES,FXD.FILH:5.11K OW.lX.O.ZW.TOTO 


80009 


322-3261-00 


A1R551 


322-3258-00 


R6S,FXD,F11J1:4.75K 0W,1X,0.2W.TC*T0 


56845 


ORDER BY DESCR 


A1R5S2 


322-3256-00 


RES.FXD,FUN:4.75IC 0Hi,lX,0.2W,TOT0 


56845 


ORDER BY 06SCR 


A1R553 


322-3258-00 


RES,FXD.FI1N:4.75K 0H4,W,0.2W.TC»T0 


56845 


ORDER BY DESCR 


A1R554 


322-3193-00 


R£S,Rffl.FIl>l:lK 0m,lX.0.2W.T(>T0 


57666 


CRB20 FXE IKDO 


A1R555 


322-3177-00 


RES.FX0.FIl>l:681 C»«,1X,0.2W,TC-T0 


S1637 


CCF50-2G681R(F 


A1R556 


322-3261-00 


R£S,FXD,FIU1:5.11K Om.lX,0.2W,TC»TO 


80009 


322-3261-00 


AIRS 56 


322-3261-00 


RES.PXI).nU1;5.11IC Om.lX,0.2W,TC=TO 


600(S 


322-3261-00 


AIRS60 


322-3261-00 


R£S,FX0,Fim;S.UK 0itt,lX,0.2W,TOT0 


80009 


322-3261-00 


A1R561 


322-3261-00 


R£S,FXD.FIl>1:5.nK 0m,lX.0.2W.1>TO 


60009 


322-3261-00 


A1R562 


322-3261-00 


RES.FXO.FlLMiS.llIC 0Hi,lX,0.2W,TOT0 


80009 


322-3261-00 


All^ 


322-3222-00 


RES.FXD,FIU1:aC 0m,lX,O.2f.T>T0 


57668 


CR820 FXE 2X00 


A1R565 


322-3143-00 


RES.R®,Fim:301 (5«.lX,0.2W,TOT0 


57668 


CRB20 FXE 301E 


A1R5S6 


322-3165-00 


R£S,F)®,Fim:511 0MH.lX.O.2W,TC«T0 


57668 


CR820 FXE SUE 


A1R56S 


322-3243-00 


RES.FX0,nU1:3.32K CH1,lX.0.2tf,Tt>T0 


80009 


322-3243-00 


A1R589 


322-3254-00 


ttS.FXD.PlU1:4.32K CHUX,0.2W.TCsT0 


57668 


CRB20 FXE 4X32 


A1RS71 


3^-3225-00 


R£S.FX0,FIU1:2.lSK OW,1X,0.2W,TOTO 


57668 


CRB20 FXE 2X15 


AIR572 


322-3193-00 


R£S.FX0,nm:lK OHUX.O,a#.TC»TO 


57668 


CR820 FXE IKOO 


A1R573 


322-3225-00 


R£S.FX0.nLM:2.I5K 0W.lX,0.a,TC=70 


57668 


CRB20 FXE 2X1S 


ALRS74 


322-3193-00 


RES.FX0,FIU1:1K OHi.lX.O.af.TOTO 


57668 


CI^O FXE IKOO 


AIR576 


322-3169-00 


R£S,FX0,F1LN:562 0W,lX.0.2U.TC=T0 


91637 


CCF-S0-S620-F 


A1R577 


322-3130-00 


RES.FXD,nU1:221 0«1.1X,fl.2U.T>T0 


80009 


322-3130-00 


A1R576 


322-3169-00 


RES,fXD,nLH:562 l»1,lX.fl.2W.TC=T0 


31637 


CCF-50-5620-F 


A1R530 


322-3121-00 


R£S.FX0.FILH:178 C»l.lX.fl.2W.7C=70 


67668 


CRB20 FXE 178E 


A1R581 


322-3193-00 


RES.R(D.Fim:lX 1»I.1X.0.2W,TC=T0 


57668 


CRB20 FXE 1X00 


A1RS62 


322-3114-00 


RES,FXD.FILN:150 0m.lX,O.2W.TC=TD 


57668 


CRB20FX150EAXIAL 


AlRSaS 


322-3097-00 


R£S.FXO,FIL>l:lOO 0m,lX.O.2W.T>T0 


57666 


CRB20 FXE lOOE 


A1R564 


322-3169-00 


R£S,FXD.F1LN:562 QW.1X.0.2W.TC*TO 


91637 


CCF-50-S620-F 


A1RS86 


322-3258-00 


t«S.FXI),FIl>l:4.75r: 0H1,lX,O.»,TC=T0 


56845 


ORDER BY DESCR 


AIR586 


322-3097-00 


RES.FXD.FimaOO Ort1,lX.0.2W.T>TO 


576» 


CRB20 FXE lOOE 


A1R590 


322-3314-00 


R£S,FXD,FII>I:18.2K Ot1,lX,0.2W,TC=T0 


80009 


322-3314-00 


A1R595 


322-3308-00 


RES.FW.FILM:15.8K 0W,lX,0.2W,TC=Tn 


57668 


CR320 FXE 15X6 


A1R645 


322-3126-00 


RES.FXO,FIL>I;200 0W.1X,0.2U,T>T0 


91637 


CCFS01G200ROF 


A1R646 


311-2231-00 


R£S.VAR,N0NW:'nM,llC 0HH.2QX.0.SU 
LINEARTAPE 6 REEL 


TO450 


GF06UT IX 


A1R646 


322-3261-00 


RES.FXD.FIWrS.llK 0W.1X.0,2W.TC=T0 


80009 


322-3261-00 


A1R649 


322-3261-00 


RES,FX0.nm:5.11K OH1,1X,0.2W,TC*TO 


80009 


322-3261-00 


A1R657 


322-3193-00 


RES,FXD,FUM:1K (M1,1X,0.2W.TOTO 


576B8 


CR620 FXE IKOO 


All«75 


313-1470-00 


RES.FX0,niM;47 0H1.SX,0.2W 


57668 


TR20JE 47E 


A1R676 


322-3162-00 


RES.FXD.FlLJi:47S OM1,1X.0.2U.TC>TO 


57E88 


CRB20 FXE 475E 


A1R7S6 


322-3285-00 


RES.FX0,FILM:9.09X 0m,lX,0.2W,TOT0 


57668 


CR820 FXE 9K09 


A1R7S7 


322-3222-00 


RES.FX0,FIl>l:2K OHH.lX.O.a.TOTD 


57668 


CR820 FXE 2KOO 


A1R7SB 


322-3336-00 


RES.FXD,FILM:30.9X O«l.lX,0.2U,TC>T0 


91637 


CCF50-2F30901F 


A1R7SS 


322-3267-00 


ft£S,fX0.FIl>1;5.9K Ort1,lX.O.».TC»TO 


56845 


ORDER BY DESCR 


A1R760 


311-2229-00 


RES.VAR,NaMM;TmR.250 0it1.20X.O.SW LINEAR 


110450 


6F06UT 250 


A1R761 


322-3210-00 


RES.B®.FILH:1.9C C»l,lX.0.2i/.TC-TO 


57668 


CRS20 FXE 1K50 


A1R764 


322-3114-00 


RES.FX0.Fim:150 0H1,1X,0.2W.TC*T0 


57668 


CRB20FX1SOEAXIAL 


A1R766 


322-3093-00 


Res,FXD,nU1:90.9 OW.lX.0.2V,Tt>TO 


60009 


322-3093-00 


A1R7B6 


322-3162-00 


RES.FX0.F1U1:475 0W.1X,0.2V.T>T0 


57668 


CRS20 FXE 475E 


A1R770 


313-1330-00 


RES,FXD.FUM:33 0W.5C.0.2U 


91637 


CCF5ai&39<0J 


AIR773 


322-3162-00 


RES.FXD.FIU1;768 {H4,1X,0.2W,TC°T0 


80009 


322-3182-00 


A1R775 


323-0310-00 


R£S,FXD,FIUi;16.5K d«1.1X.0.5U,TI>T0 


75042 


CECT0-1652F 



8-18 



REV APR 1930 



Replaceable Electrical Parts - 223Z Service 



CuuMiMiL Nn. 


Tdctronix Serial/Assobly No. 
iVt Nd. Effntive Oscont 


9 DBcriDtion 


Mfr. 

Cptfe 


HPr. PartNc. 


A1R776 


322-3205-00 


R£S.FX0.FIIW;1.33K Oi*UX.0.2W,T{>T0 


57868 


CRB20 FXE 1K33 


A1R777 


313-1470-00 


RES,PX0.P1L>(:47 (Mi.SK.O.ai 


57666 


TR20JE 47E 


A1R778 


315-01O1-OO 


RES.FXO,niX;100 (Mi.Si.0.25U 


57668 


ffTR25J-E lOOE 


A1R779 


315-0243-00 


R£S.FX0,FILM;24K CMi,SC,0.2SW 


57668 


NTR25J-E24K0 


A1R780 


313-1330-00 


RES.PXD.mM;33 0W.SX.0.2W 


91837 


CCF501633ROJ 


A1R782 


322-3209-00 


RES,FXD.F1LH:1.47K Ot(, IX,0.2W,TC=T0 


80009 


322-3209-00 


A1R783 


322-3201-00 


R£S,n®,FILH:1.21K CHUX.0.2W.TC-T0 


57668 


CRB20 FXE 1K21 


A1R785 


323-0310-00 


RES.FX0,FIl>l:16.5K Offl.lX.O.W.TOTO 


75042 


CECT0-1652F 


A1R766 


322-3205-00 


RES.FXD,FlUi:133K 0Hi,«,0.2W,Tt>T0 


57668 


CRa20 FXE 1K33 


A1R787 


313-1470-00 


RES,FX0,FUM;47 (M4.SX,0.2W 


57668 


TR20JE 47E 


A1R786 


315-0101-00 


R£S,FXO.FIl>l;100 0iM,5X,0.25U 


57668 


NTR2SJ-E lOOE 


A1R789 


315-0243-00 


RES,FXD,FIU(:24K 0W,Si,O.2SW 


57668 


NTR25J-E24K0 


A1R792 


322-3263-00 


RES,FX0,FILM;5.36K Om,W,0.2W.TC=TO 


S634S 


ORDER 8Y DESCR 


A1R793 


322-3361-00 


RES,FXD.FILM:56.2K 0«i.lX.0.2W.TC=TO 


91637 


CCFS0-2F56201F 


A1R796 


322-30O1-00 


RES.FXD.FILH:10 CHi.lX,0.2W.TC-TQ 


57666 


CRB20FXE180E 


A1R797 


322-3001-00 


R£S,FX0.FILM:10 0i«,W.0.2«.TP=Tfl 


57668 


CRB20FXE180E 


A1R799 


322-3001-00 


KS.FXD,Fim:10 0W.lX.0.ai,TC=T0 


S7668 


CRB20FXE18EC 


AIR804 


322-3193-00 


RES.FXD,FIl>i:lK 0(>I.1X.0.2W,TC»TO 


57668 


CRB20 FXE IKOO 


A1R805 


322-3265-00 


RES.FX0,FllH:5.62tC Ofl.lX.0.ZW,TC=T0 


80009 


322-3265-00 


A1R314 


322-3193-00 


R£S,fXD.FILH:lK Otfl.B, 0.37,1070 


57686 


CR820 FXE IKOO 


A1RS18 


322-3239-00 


RES,fXD.FlL>l:3.01K 0m.lX.0.2W.TOT0 


57668 


CRB20 FXE 3K01 


A1R920 


322-3243-00 


RES.FXD.Fim:3.32K CHi.lX,0.2W,TC=T0 


80009 


322-^43-00 


A1R822 


301-0512-00 


RES.FXD.FUXtS.IX (W(,SX,0.5W 


19701 


sossasKiooj 


A1RB23 


301-0512-00 


RES,FXD.FIL7i:5.UC Otl.SX.G.M 


19701 


5053CX5IUOOJ 


A1R825 


322-3085-00 


RES,FXD.FIU«;75 0HH.lX,O.2W,TC=T0 


S766B 


CR620 fXE 75E0 


A1R8Z6 


322-3385-00 


J^.F5ffl,Fim:100K 0t»i.lX,0.2M.TOT0 


57668 


CRB20 FXE lOOK 


AIR828 


313-1560-00 


RES.FXD.Fim:56 0W,5X,0.2W 


57668 


TR2C0E 56E 


AIR^ 


322-3212-00 


R£S.FXD.F1LH:1.S»C OttUX.O.W.TOTO 


57668 


CR820 FXE 1K58 


A1R832 


322-3222-00 


R£S.FXD,Fim:2K 0t«.lX.0.2W.TC=T0 


57668 


CRS20 FXE 2KOD 


AlRa34 


322-3097-00 


RES.FXD.FlUHilOO 0itl,lX.0.2W,TOT0 


57668 


CR820 FXE lOOE 


A1R335 


322-3228-00 


RES.KD.F1L>U2.32K 0W.1X.0.2W.TOT0 


57668 


CRB20 FXE 2K32 


AIR336 


322-3193-00 


R£S,FXD,FILW:1K 0HH.1X.0.2W.TOT0 


57668 


CRB20 FXE ltt» 


A1R840 


322-3169-00 


RES,FX0.FILM;562 0W,1X.0-2W,TC=T0 


91637 


CCF-50-S620-F 


A1R841 


322-0322-00 


RES,FXD,nL>l:22-lK OfUX.0.2SW.TOTO 


19701 


5Q34RD22K1 


AIR842 


315-0241-02 


RES.FX0,O>f>SN;240 (»1.5X,0.2SU 


01121 


C82415 


A1R84A 


322-3385-00 


RES.FXO.FIUirlOOK aW,lX.0.2W.TC»T0 


57668 


O»20 FXE 100< 


A1R845 


322-3256-00 


RES,FXD.FllH:4.75K 0Hi.lX,0.»,TC=TO 


56845 


ORDER BY DESCR 


A1R849 


322-3193-00 


RES.F50).F11«.1K OHi.lX.O.JW.TOTO 


57668 


CRS20 FXE IKOO 


A1R851 


311-2269-00 


RES.VAR,NCMM:TWft.20K 0W.20X.0.Sy 


60009 


311-2269-00 


A1R852 


322-3318-00 


RES.FXD,FILH:20K OW,1X,0.2W,TC=TO 


5766B 


CRB20 FXE 20KO 


A1RSS3 


315-0244-00 


RES,FXD.FI1AI;240K 0W.S.O.25U 


19701 


5O43CX240KCO 


A1RS54 


315-0472-03 


RES,FXO.OIPSN;4.7K OHi,SX,a.25U 


01121 


C84725 


A1R855 


315-0101-03 


R£S,FXD,Q>IPSN:100 OW.SX,0.2SU 


01121 


C81D15 


A1R6S8 


315-0511-02 


I^.FX0.CM^:510 OtPt, .2SU,SX,A-B CNLY 


01121 


CB5115 A6 ONLY 


A1R860 


315-0625-00 


RES,FXD.FIt>l:6.2M (Mi.SX.0.25W 


01121 


C88255 


A1RS70 


311-2239-00 


RES.VAR.NOIW;TWR,100K (Hi,2CK.0.SW LINEAR 


TK1450 


6F06UT lOOK 


A1RS71 


322-3193-00 


RES.FXD.FlLMtlK {Hi,lX,0.2W,TI>T0 


57668 


CRB20 FXE IKOO 


A1R872 


322-3322-00 


RES,FXD.nU4;22.IK <Mi,lX,0.2W.TOT0 


57668 


CR820 FXE 22K1 


A1R873 


322-3356-00 


RES.FXD.FIUi:49.9K 0W.1X.0.2W.TOT0 


80009 


322-3356-00 


A1R874 


311-2239-00 


RES.VAR.NOrM(:TRHR.lCOKOW.20X.O.» LINEAR 


TK14S0 


GF06JT lOOK 


A1RS7S 


322-3193^» 


RES. FXD. nUi: IX Om, IX, 0. 2W, TOTO 


57668 


CRB20 FXE IKOO 


A1R877 


322-3133-00 


US,FXD,F11>I:1K OW,1X,0.2U,TOTO 


57668 


CR820 FXE IKOO 


A1RS81 


322-3001-00 


RES,FXt),fUM:10 OW.lX.O.Ztf.TOTO 


57668 


CR820FXE180E 


A1R8S8 


315-0184-00 


RES,FXD.FU7i;180K CW.SX.0.2SV 


19701 


SO43CXi8CK0J 


AIRSSS 


301-0514-00 


RES,FXD.PILN:51(X OW.SX.O.SV 


19701 


5053a510KOJ 


AlRa89 


301-0514-00 


RES, FXO, FILM; 5l(K OW, SX. 0. 5W 


19701 


5053CX51QKO1 


A1R890 


301-0514-00 


RES.FXD.FILMjSICK 0W,SX,0.5W 


19701 


5O53aSlCK0J 


A1RB91 


301-0514-00 


RES.FXO.FIIM:510K Om.SK.O-SW 


19701 


sossasioKU 
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rnvYVOTit lifi 


Tdctnnix Serial/Asse^ly No. 
tart Nn. PffKtive Itaait 


ltaa» a, nmnriitflen 


Nfr. 

Code 


Mr. tart Ito. 


AIRS^ 


301-0914'00 


RES, FXD.nu1:510K OHI.SX.0. 5W 


19701 


5053CX5ia®J 


A1R693 


311-1933-00 


RES,VAR.N0NM:PW.,91 OH.lQX.O.Sy 


01121 


23»SC6 


A1R894 


301-0514-00 


RES,FXD,nLN:510K 0HM.5X.0.5W 


19701 


S053Ot51GKDJ 


A1R90S 


301-0823-00 


RES.FXD.FILM;82K Ort(,SX,0.9V 


19701 


S0S3CX82K00J 


A1R9X 


301-0823-00 


RES,FX0,FIl>l:82K Drtl.SX.O.SM 


19701 


5053O62K00J 


A1R907 


308-0843-00 


RES.FX0.WW;0.2 OH.SX.l/OU 


91637 


RSIA-90-R2J 


A1R906 


322-3225-00 


RES,FX0,nW:2.l5K OW,1X,0.2W,T>TO 


57668 


CR820 FXE 2K1S 


AIRS 09 


315-0390-00 


R£S.FXD,F1LM;39 OW.SX.0.2SW 


57668 


NTR25J-E39EO 


A1R910 


322-3143-00 


RES.F3®,FIli1:301 O*1.rt.0.2U.TC=T0 


57668 


CRB20 FX£ 301E 


A1R912 


322-3168-00 


RES,R®,Fim:549 0m,lX.0.2W.TC=T0 


80009 


322-3168-00 


A1R913 


322-3283-00 


RES.FXD.FUN:8.66K (»1.1X,0.2V.TC«Tt) 


80009 


322-3263-00 


A1R914 


322-3378-00 


RES.fi®, FIU1;84.5IC OW.1X.0.2M,TC-T0 


91637 


CCF50-2F845O1F 


AIS915 


322-3289-00 


ttS.fXO.niHrlOK 0m4X.0.2W,TC«T0 


57668 


0620 FXE lOKO 


AIR916 


322-3453-00 


(«S.n®,Fnj1:5llK om,lX,0.2W.TC-T0 


91637 


aF-S0-5ll3-F 


A1P917 


322-3336-00 


R£S.FX0.FIU1:30.9IC OW,1X,0.2W.TC>TO 


91637 


CCF5O-2F3D0O1F 


AIR919 


322-3293-00 


l^,FX0,FlLj4:llK 0W.1X.0.2W.TOT0 


57666 


CRB20 FXE IIKQ 






(NCNIHAL VALUE) 






A1R919 


322-3297-00 


R£S.FX0.FILK:12.1K CM1,IX,0.2W.T>T0 


57668 


CRB20 FXE 12K1 






(SaECTO VALUE) 






A1R921 


322-3336-00 


R£S,FXD.FILN;30.9K OH1.1X.O.Ztf,TC«TO 


91637 


CCF50-2F30901F 


A1R922 


322-331S>00 


RES,FXD,FILJ1;20K 0H1,1X,0.2W.TC=T0 


57668 


CRB20 FXE20KO 


A1R92S 


313-1124-00 


RES, FXO, FILM: 120K 0W,5X,0.2U 


57668 


TR20JE12CK 


A1R926 


303-0154-00 


RES,fi(D.aiPSN;lS0K 0tfl.SX.lW 


24546 


FPl 150K OW SX 


A1R927 


322-3385-00 


RES,FX0.FIl«:10CK Drtl.lX.0.2IW,TC=T0 


57668 


CRB20 FXE lOQK 


A1R928 


322-3273-00 


RES.fX0.FILM:6.81K 0tfl,lX.0.2W,TC»T0 


57S8 


CR620 FXE 6K81 


A1R929 


322-3239-00 


RES,FXD.nLM:3.01K Qtf(,lX.0.2W.TC=T0 


57666 


CRB20 FXE 3K01 


A1R930 


322-3385-00 


RES,FX0.FU>I:10« C»1.1X,0.2W,TC=TO 


57688 


0^ FXE lOOK 


A1R935 


313-1121 -00 


RES.fXD.FIUl;120 0tfl.5X,0.2W 


80009 


313-1121-00 


A1R937 


322-3234-00 


RES,R®.F11M:2.67K OW1.1X.0.2W,TC=TO 


60009 


322-3234-00 


A1R93B 


311-1248-00 


R^.VAR.N0NUW:TmR.S00 (RW.O.SW 


3^7 


3366X-T07-S0i 


AIR939 


322-3304-00 


RB.FXD.F1U1:14.3K 0tfl.lX,0.2W,TOTO 


57668 


CRB20 FXE 14K3 


A1R940 


322-3318-00 


RES,FX0.F11M:2CK OW.lX.O.a.TOTO 


57868 


0820 FXE 2CH® 


A1R941 


322-3193-DO 


fiES,R®.FIlM:lK Om,lX,0.2W.T(>=T0 


57668 


0820 FXE IKOO 


A1R942 


322-3193-00 


RB.FXD.FIIM-.IK Om.]X,0.2W,TC=TO 


57688 


a»20 FXE IKOO 


A1R943 


301-0472-00 


RES.FXD.FIU1:4.7K 0W.5X.0.SW 


19701 


5DS3CX4K700J 


A1R944 


322-3193-00 


RES.FXD.FItMdK 0tf1,lX,0.2W.TC=T0 


57668 


CI^O FXE IKOO 


A1R949 


308-0298-00 


ftES.FXD.M:S60 (H1,SX.3W 


00213 


1240S-560-5 


A1R946 


313-1330-00 


RES.FXD,FILH:33 Otfl.SX.O.EW 


91637 


CCF501633R0J 


A1R947 


313-1330-00 


RE5.FXD.FIDI:33 0tfl,SX.0.2W 


91637 


CCF501633R0J 


A1RS48 


313-1470-00 


RB.FXS,FILil:47 0tfl,«,0.2W 


57866 


TR20JE 47E 


A1R949 


308-0679-00 


R£S,fi®,WW;0.51 Dtfl,SX.2U 


75042 


BVH 0.51 OHH SL 


A1R953 


322-3162-00 


RES,FXD,FIU1:475 0tfl,lX,O.2W.TC-T0 


S76S8 


0820 FXE 475E 


A1R9S4 


322-3162-00 


R£S.PXD,FILM:475 Qtf4.1X,0.2W.T>T0 


57668 


CR820 fi^ 475E 


pmes 


307-0103-00 


RES,FX[).CMPSN:2.7 (»1,SX,0.291 


01121 


C827G5 


A1R976 


315-0472-03 


R£S,PXD.CHPSN:4.7K 0H1.SX.0.25W 


01121 


C8472S 


A1R978 


315-0472-03 


R£S.FX0.CMPSN:4.7K 0H1.5X.0.25W 


01121 


CB4725 


A1R7111 


322-3354-00 


(^,FX0.FILJ<:47.5K 0tfl.lX,0.2U,TOT0 


80C09 


322-3354-00 


A1R7U7 


322-3193-00 


RES, FXD, FILM: IK (»I.1X,C.2W.TC^T0 


57668 


CRB20 FXE IKOO 


A1R7203 


322-3193-00 


RES.FXD.FILK:1K 0tfl,lX,0.2U.T^T0 


57668 


CRB20 FXE IKOO 


A1R7204 


322-3273-00 


R£S.FX0,nL>l;6.8lK 0H1.1X.0.2W.TOT0 


57668 


CRB20 FXE 6K81 


A1R720S 


322-3193-00 


RES,FXD.FILM;1K Otfl.lX,0.2U.TCrT0 


57668 


CRB20 FXE 1I®0 


A1R7206 


322-3273-00 


RES,fi®.FlUl:6.81K 0tfl.lX.0.2W,TC-T0 


57666 


CR620 FXE 6K81 


A1R7207 


322-3X93-00 


RES.Rffi.FIlM:lK 0tfl,lX,0.a.TC=T0 


57668 


CRB20 FXE IKOO 


A1R7208 


322-3289-00 


RES,FXO.nUl:10K 0tf1,lX,0.2W,TI>T0 


S7668 


CRB20 FXE 10® 


A1R72I» 


322-3193-00 


RES,fi®.FlL>t:lK 0tfl.lX.0.2W,7I>T0 


57666 


Cl^ FXE IKOO 


A1R7210 


322-3193-00 


RES,FXO.nUl:lK 0m,lX,0.2W,TC»T0 


57668 


CIS20 FXE IKOO 


A1R72I1 


322-3193-00 


RES,FX0,F11M:1K 0tfl,lX,0.2W,'n>T0 


57666 


CR920 FXE IKOO 


AIR7212 


322-3193-00 


RES.FXD.FIIMtIK 01*1.]X.O.av,TC»TO 


57668 


CRB20 FXE IKOO 
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Conaenent No. 


Tektnmix Sena1/Asso61y No. 
fprt No. Erfactlw Ogcnnt 


h Ik«j inticfl 


Mfr. 

Cafe 


Mfr. Part ito. 


A1R7213 


322-3197-00 




RES,FX0.FILH:1.1K OW.17l,0.2V.TCsTO 


57668 


CRB20 FX£ 1X10 


A1R7216 


322-3001-00 




R£S,FX0.FIUI:10 0m.W.0.2W,TC»T0 


57668 


CRB20FXE180E 


AIR7260 


322-3097-00 




RES,WD,FIlii:100 OH<,1X,0.2W.TC=TO 


S76E8 


CRB20 FXE lOOE 


A1R7261 


322-3177-00 




RES.FXD.FILM:661 OH4.1X.0.2W.TOTO 


91637 


CCfSO-26681ROF 


A1R7262 


322-3177-00 




RES.FXD,FllX:681 0»fi.lX,0.2W,TOT0 


91637 


CCF50-26681R0F 


A1R7263 


322-3177-00 




RES.FXD.FTl>l:6dl 0W.W,0.2W,TOT0 


91637 


CCF50-26681R0F 


A1R7301 


322-3097-00 




RES,fXO,nUi:100 0H4.H;,O.2W,T>TO 


57668 


CRB20 FXE lOOE 


A1R7302 


313-1330-00 




RES.FXD.FIL>I;33 OM.S.O.ai 


91637 


CCF501G33R03 


A1R73M 


313-1330-00 




RES.FX0,FIU>I:33 0m.SX,0.2W 


91637 


CCFS0163^ 


A1R7321 


322-3289-00 




RES,FXO,FU>l:lfflC 0i»l,l%,0.2W,TC«T0 


57668 


CR820 FXE 10X0 


AIR7322 


322-3289-00 




R£S.FX0,ni>l:10K 0ttl,lX,0.2W,rc-T0 


57668 


CR820 FXE 10X0 


AIR7323 


322-3283-00 




RES.FXO.FILNrlOK OW.lX.O.ZW.TC-TO 


57666 


CRS20 FXE 10X0 


A1R732S 


311-2238-00 




RES.VAR.«MM:TmR,50K 0H4,20X.0.SU LINEAR 


TX1450 


GF06JT 50 X 


A1R7331 


322-3289-00 




RES,FM),nUi:lK 0W,1X,0.2W.TC«T0 


57668 


CR620 FXE 10X0 


A1R7332 


322-3289-00 




RES.FXD.RWilOK 0m.lX,0.2tf.TC»T0 


57668 


CR620 FXE 10X0 


A1R7333 


322-3289-00 




RES. FXD.Fim; ICtC Om.lX, 0.2W.TC-T0 


57668 


CRB20 FXE lOKD 


A1R7335 


311-2238-00 




RES.VAR.N0NM;rmR.50IC 0m,2C».0.5U LINEAR 


TK1450 


GF06UT SO K 


AIR736CI 


322-3289-00 




RE$.FXO,FIIM;10K 0HH.1X.0.2U,TC»T0 


57668 


CRB20 FXE 10X0 


A1R7361 


322-3218-00 




R£S,FX0,F1LH;1.82K 0W.1X.0.2V.TOT0 


57668 


CRB20 FXE 1X82 


A1R7420 


322-3181-00 




RES.FXO,FILK;750 OH<,1X.0.2W.TC=TO 


91637 


CCfS0167SOROF 


A1R7421 


322-3226-00 




R£S.FXD,Fll>i:2.15K OW,1X,0.2W,TC-T0 


57668 


CRB20 FXE 2X15 


A1R7430 


313-2393-00 




RES.FXD.FUX;39>C 0ft1.^.0.2W 


57668 


TR20JE 39X 


A1R7431 


322-3356-00 




RE5.FXD.Fll>l:49.9K 0iM.lX.0.2W,TC=T0 


80009 


322-3356-00 


A1R7440 


313-1823-00 




RES,r7!D.nL>l:82|t: 0f*1.5X,O.2W 


57668 


TR20JE 82X 


A1R7441 


322-3385-00 




ftES.FXD.FIlWaOOK 0iW.lX.0.2W.TC»T0 


57^ 


CR820 FXE lOOX 


A1R7442 


322-3289-00 




RE5,FXD.FILH:10K 0W,IX,0.2W,TC=T0 


57668 


CR^ FXE 10X0 


A1R7470 


322-3193-00 




RES,FX0,FILH:1K CW,lX,0.ai,TC=T0 


57666 


CRB20 FXE t»70 


A1R7471 


322-3193-00 




R£S,FX0.RLH:1K C»I,IX,0.2W,TC»T0 


S768B 


CRB20 FXE 1X00 


A1RT236 


307-0125-00 




R£S,TKQm:500 (HW.ICIX.NTC 


15454 


106501K-220-EC 


A1RT906 


307-0863-00 




RES.THERmLilO OW.IOK.NTC 


15454 


S6-13S 


A1S901 


260-2309-01 eOlOlOO 


801226S 


W1TCH,PUSH:0P5T,4A,250 VAC 


31918 


602799 


A1S901 


260-2443-00 6012266 




aiITCH.PUSH:P0WER.0PSr.6A.26OVAC 


80009 


260-2443-00 


A1T350 


120-1680-00 




TRAKSFCnCR.RFiS lURN.BIBIlAR 


B0009 


120-1680-00 


A1T390 


120-1401-00 




XF7R.TRIG6ER:LINE,1;1 TIRNS RATIO 


54937 


CMI 500-2044 


AIT906 


120-1439-01 




TRANSF0(»Gl.RF;QiER6Y ST0RA6E 


TK1339 


120-1439-01 


AIT944 


120-1347-00 




TRWSFCRHQt.RFiCRIVER SATIRATIW3 


80009 


120-1347-00 


A1T948 


120-1601-01 




xnn.FW SDfWJP;HI6H WTLTAGE 


80009 


120-1601-01 


A1TP940 


131-0589-00 




TEm.PIN:0.46 L X 0.025 SO PM ERZ OLD PL 


22526 


48283-029 


AJTP9S0 


131-0589-00 




TEW.PIN:0-4S L X 0.025 SQ PH BRZ GLD PL 


22526 


48283-029 


Aiai3D 


234-0133-20 




INTEOATED OCTrSH III VERSION OF M-84 
VERTICAL AMP 


80009 


234-0133-20 


AlliieO 


234-0133-20 




INTEGRATED Oa:SH III VQISION OF H-64 
VERTICAL AMP 


80009 


234-0133-20 


A11J225 


156-0742-00 




KIOOXT.LiNEAK;OPNL m 


01295 


LM318P 


AIU310 


156-0534-00 




KIO»CKT.LINEM;OLM. DIFF AMPL 


02735 


CA3102E-98 


A1U33S 


156-0534-00 




NIO!OCia.LIN£AR:IXJAL DIFF AMPL 


02735 


CA31CEE-98 


A1U3S0 


156-1294-00 




NiaWCKT.UNEAR;NPN.5 TRANSISTOR ARRAY H 
FRB) 


80009 


156-1294-00 


UIM26 


156-0158-00 




HICROCtCT,LINEAR:6IPOlAR,OlW. OPNL AMPL 


80009 


156-01 58-00 


A1U460 


234-0107-20 




INTEGRATB) QCT:SQfiITT TRIGGER 


80009 


234-0107-20 


AlUSO: 


156-1225-00 




HlCRXia,UNEAR;DlJAL COMPARATOR 


01295 


U4393P 


A1U502 


156-1713-00 




MICROCia.DGTLtECL. RETRIG HONOSTABLE MV 


80009 


158-1713-00 


A1U504 


156-1335-00 




HICR0Cia,D6TL:LSnL,[U>U. RETRieGERABlE 
RESETTABLE MDN05TABLE MV.SCRN 


80009 


156-1335-00 


AU£06 


156-1639-00 




IC.DI6ITAL:£CL.FLIP FLa*:iXIAL MASTER-SLAVE; 
10H131,DIP16.3 


80009 


156-1639-00 


A1U532 


156-1641-00 




NICKm.OGTLiEa.QUAD 2-lNPirT NOR GATE 


80009 


156-1641-00 
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riniwit Ha. 


Tektrenix Serial/Asscffely Ho. 
tart He. Fffeetlw Decent 


a Itovirinticn 


Kfr. 

Cnit 


Wt. Part Ne. 


A1US37 


156-0721-00 


IC.DI6lTAL:LST7l,SOWn TRlG;QlW> 2-INPin- 
KAIO;74Lil32.DIP14.3,niBE 


80009 


156-0721-X 


A1U540 


1S6-0388-00 


IC,0I6nAL:lSTTL.FLIP FlOP;0UAL 0-TWE;74CS 
74.DIP14.3,UI8E 


X009 


156-0388-X 


A1U55S 


156-0728-00 


IC.DIQlTAL:LSnL.aT£S;QUM) 2-IHPOT AND. OC 
;74LS09.01P14.3.TUB£ 


60009 


156-0726-00 


A1U5» 


156-0384-00 


IC,DI6ITAL:LSm.6ATESiQUAD 2-IHPUT (4AH0;74 
LS03.D1P14.3.TU8E 


80009 


156-C884-O0 


A1U75S 


156-1149-00 


WCRQCKT.UNEARrOPERATIONAL AMP.JFET INPUT 


27014 


LF3S1N/GLEA134 


A1U930 


156-1627-00 


NiaWXr,UM£AR:BIPOWR.ft« PWR SPLY CONT 


12969 


L£494ACN 


A1U97S 


152-0606-00 


SOOCCND 0VC.D1:W HULTR,4<VAC INPlTT.lZKVDC 
OUTPUT 


8X09 


152-0806-X 


A1U7201 


156-0530-00 


IC.DISnAL:LSTTl..Ml«:OtlAD 2-TO-l. DATA 
SEL^CR «WIW;74LS157.DrP16.3 Tl« 


80009 


158-0530-X 


A1U7202 


156-0328-W 


HICROCICr.DGTI.:[XtU. NQ5 CLOCK DRIVER 


04713 


(«H0026CP1D 


A1VRM5 


152-0317-00 


SEMICOND DVC.OIrZEN, SI. 6.2V, SX.0.4W, DO-35 


04713 


1N825 


A1VR712 


152-050B-00 


SEHICOND DVC.0I:ZEN. SI. 12.6V. 5K.0.4W, DO-7 


80009 


1S2-X06-X 


AJVR764 


152-0702-00 


SEMICOK) OVC.D!:ZQi,SI.l3V.2X,500MW.OO'7 


80009 


1S2-0702-M 


A1VR782 


152-0243-00 


SEHICOND DVC.OI:ZEH,SI.lSV.SX.0.4W.OO-7 


14433 


Z5412 


A1VR828 


152-0514-00 


SEHICOND 0VC.DhZ£N,SU0V.lX.D.4W,D0-7 


XDD9 


1S2-0514-X 


A1VR925 


152-0166-00 


SEHICOND 0VC.DI;Z£N.SI.6.2V.SS:,400(«.0O-7 


80009 


1S2-0166-X 


A1VR935 


152-0255-00 


SEWCOND OVC.DI:ZEH.SI.51V,5a:,0.4W.OO-7 


80009 


152-0255-X 


A1VR343 


152-0317-00 


SEMCOND 0VC.DI:ZEN.SI,6.2V.5S.0.4W,0O-35 


04713 


1N825 


A1VRSS3 


152-0195-00 


SEHICOND 0VC.0I;ZEH,SI.S.lV.!SS.0.4H.DO-7 


80009 


152-0195-X 


A1VR954 


152-0195-00 


SEHJCO® DVC.DI:ZEN.SI.5.1V,SX,0.4W,00-7 


80009 


152-0195-X 


A1W116 


131-0566-00 6011335 


6US.C0K)UCTQR:01HMI' RES.0.094 OD X 0.225 L 


24546 


OMA 07 


A1W200 


131-0566-00 


fiUS.ONlUCTDRiDimi' RES.0.094 00 X 0.235 1 


24545 


OHA 07 


A1W225 


131-0566-00 


BOS.CONDUCTOR:D(Jf1Y RES.0.094 00 X 0.225 L 


24546 


CMA 07 


A1W272 


131-0566-00 


8US.C0M)UCT0R:DUf(V RES.0.094 00 X 0.225 L 


24546 


DMA 07 


A1W282 


131-0566-00 


auS.CONDUCTCR^OUNI' RES, 0.094 OD X 0.225 L 


24546 


CMA 07 


A1VC63 


131-0566-00 


8US,C0N0UCRK:fXH<Y RES.0.094 OD X 0.225 L 


24546 


DMA 07 


A1W284 


131-0566-00 


auS.COMXCTORrIXim RES, 0.094 CD X 0-225 L 


24546 


OW 07 


A1U3C9 


131-0566-00 B011335 


ai5.a»DUCtCR:Dim RES, 0.094 00 X 0.225 L 


24W6 


OMA 07 


A1U335 


131-0566-00 


6US.IXIN0UC^:0imT RES.0.094 00 X 0.225 L 


24546 


OHA 07 


A1W400 


131-0566-00 


BUS.CEMXJCTORrOUWy RES.0.094 00 X 0.225 L 


24546 


OMA 07 


A1M07 


I31-(W66-00 


B1£,C1M}UCIOR:OIM4Y RES.0.094 00 X 0.225 L 


24546 


OMA 07 


A1M08 


131-0566-00 


6US.CEMX£TCR:DLM4Y 1^.0-094 00 X 0.225 L 


24546 


CMA 07 


A1W419 


131-0566-00 


BUS.CONDUaORiOUftr 1^,0.094 00 X 0.225 L 


24546 


OMA 07 


A1WA28 


131-0566-00 


BUS.COOCTffijtUMr RES.0.094 00 X 0.225 L 


24546 


OMA 07 


A1W429 


131-0566-00 


6US.C0M)ICTCR:DIMTY RES,0.094 00 X 0.225 L 


24546 


(MA 07 


A1W453 


131-0566-00 


eU5,CONOUC7CR:OLWY RES.0.094 CO X 0.225 L 


24546 


OMA 07 


A1W4S9 


131-0566-00 


eUS.CONDUCTQRiOLmY RES.0.094 CO X 0.229 L 


24S46 


OMA 07 


A1U434 


131-0566-00 


BUS,CONDUCT0R;(XM4Y RES, 0.094 OO X 0.225 L 


2^6 


OMA 07 


A1U502 


131-0568-00 


BUS.C(MUCTOR;[XH(r RES.0.094 00 X 0.22S L 


24546 


OMA 07 


A1W503 


131-0566-00 


BUS.COWUCTORtDlMTY RES.0.094 00 X 0.22S L 


24546 


OMA 07 


A1W531 


131-0566-00 


BUS.COOUCTOR:OU44Y RES.0.094 00 X 0.225 L 


24546 


OMA 07 


A1W532 


131-0566-00 


atS.caiXJCT0R:D(it4Y RES, 0.094 00 X 0.225 L 


24546 


OMA 07 


A1VS35 


131-0566^ 


BUS.CONOXTOR:DI>I1Y RES.0.094 00 X 0.225 L 


24546 


(MA 07 


A1W537 


131-0566-00 


BUS,CONOUCTCR;IXII4r RES, 0.094 » X 0.225 L 


24546 


OHA 07 


A1W538 


131-0566-00 


euS.CONOLCTCR:aiHT 1^,0.094 00 X 0.225 L 


24546 


OMA 07 


A1WS41 


131-05^-00 


BUS.CONDUCTCK:DI>l(r I£S. 0.094 00 X 0.225 L 


24546 


OMA 07 


AIW542 


131-0566-00 


BUS.CONOUCTCR:DU«Y RES.0.094 00 X 0.225 L 


24546 


CMA 07 


A1W543 


131-0566-00 


KJ5.CCMXlCT0R:Dlftrr RES.0.094 X X 0.225 L 


24546 


CMA 07 


A1W544 


131-(»66-0a 


eUS,CCICUCT0R:0lM4Y RES.0.094 X X 0.225 L 


24548 


CMA 07 


A1WS45 


131-0566-00 


BUS,aBffi(CT0R:0l>MY RES.0.094 X X 0.225 L 


24546 


OMA 07 


AIW546 


131-0566-00 B011335 


euS.CONOXTOR:OLN>IY RES, 0.094 X X 0-225 L 


24546 


CMA 07 


A1«S4 


131-0566-00 


BUS.COMXCTORiDLWY l^,0.C94 X X 0.225 L 


24546 


CMA 07 
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Replaceable nectrica! Parts - 2232 Service 



rmnciMit Nn. 


Tsktranix Serial/Assoblylto. 
Part (to. Effectiw fhrxwrt 


Nme A DeccriDtlcn 




Mfr. 

CMk 


Mfr. Part Ma. 


A1US55 


131-0566-00 


BUS,C(MIUCT0R:0(MfY RES. 0.094 00 X 0.225 


L 


2454$ 


0H4 07 


AIW55& 


131-0566-00 


BUS.CaNOUCTaR:IX>m RES. 0.094 00 X 0.225 


L 


24546 


OKA 07 


AIW5S6 


131-0566-00 


6US.CCMDUCT0R:0Uf>rr RES.0.094 00 X 0.225 


1. 


24545 


OKA 07 


A1W560 


131-0566-00 


6US.CCWOUCTOR:OlMfr RES, 0.094 00 X 0.22S 


L 


24546 


OKA 07 


A1W565 


131-0586-00 


BUS.CONOUCTOR:DlMrr RES, 0.094 00 X 0.225 


L 


24546 


CMA 07 


A1W5S6 


isi-osae-oo 


BUS,CaNXCT0R:0l>Kr RES.0.094 00 X 0.225 


L 


24546 


OKA 07 


A1W570 


131-OS66-00 


BUS,COOICTQR:DIM4Y RES.0.094 00 X 0.225 


L 


24546 


CHA07 


A1W57S 


131-0566-00 


BUS.C0KXJCT0R;DIM4Y l£S, 0.094 00 X 0.225 


L 


24546 


0MA07 


A1WS9Q 


131-0566-00 


aUS.CCMXJCTORiDUflY 1^5.0.094 00 X 0.22S 


L 


24546 


OHA 07 


A1W591 


131-OS66-00 


BUS.CCN>XrrOR:DUflY RES.0.094 <X> X 0.225 


L 


2454S 


CMA 07 


A1W592 


131-0566-00 


8US.CCNXCT0R:[XI*IY RES, 0.094 00 X 0.225 


L 


24546 


OHA 07 


A1W6D2 


131-0566-00 


eUS,C0NXCT0R:(XI«r RES.0.094 00 X 0.225 


L 


24546 


OKA 07 


A1W603 


131-0566-00 


8U5.C0)CICT0R:DI>MY RES, 0.094 CD X 0.225 


L 


24S46 


OHA 07 


A1W635 


131-0566-00 


BiB.corourrofi:[)iMfr res, 0.094 oo x o.2z5 


L 


24546 


OHA 07 


A1U649 


131-0566-00 


BUS.CONOCTCRrllUW RES.0.094 OO X 0.225 


L 


24546 


CHA 07 


A1W732 


131-0566-00 


BUS.CONIX£TCR:0lK<Y RES.0.094 00 X 0.225 


L 


24546 


CMA 07 


A1W771 


131-0566-00 


BUS,CONOUrFCR:Oim RES.0.094 OO X 0.225 


L 


24546 


CMA 07 


Aluess 


131-0566-00 


BUS.COWXCTCRtOOWff RES.0.094 00 X 0.225 


L' 


24546 


OHA 07 


AIW907 


176-0398-00 


WIRE.ELB:TRICAL:18 AM6.BARE 




80009 


176-0396-X 


AIW9S4 


131-0566-00 


BUS,CQNDXTCR;tXM<Y RES.0.094 W X 0.225 


L 


24546 


CHA 07 


A1W9^ 


131-4566-00 


BUS.C0N0XnK:O 044,300 SMCINO.SH BODY 




80009 


131-4566-M 


A1W956 


131-0556-00 


BUS.CONDIXTCRrEXJWY RES.0.094 OD X 0.225 


1 


24546 


CMA 07 


A1W957 


131-K66-00 


BUS.CONDUCTCR^IXfMy RES.0.094 00 X 0.225 


L 


24546 


CMA 07 


A1U9S9 


131-0566-00 


flJS.C0tl5XTCR:DlH1Y RES.0.094 DO X 0.225 


L 


24546 


OHA 07 


A1U960 


131-0566-00 


BUS.C0NDUCT0R:1XM4Y RES.0.094 00 X 0.225 


L 


24546 


OHA 07 


AlUS&l 


131-0666-00 


BUS.CONDUCTGRiDimy RES.0.094 GO X 0.225 


L 


24546 


CMA 07 


A1VI964 


131-0566-00 


6US,CONDUCTOR:D(JW RES.0.094 00 X 0.225 


L 


24546 


OHA 07 


A1USG5 


13HB66-00 


BUS,COIOUCTOR:Dim RES.0.094 X X C.225 


L 


24546 


OHA 07 


Allies 


131-0566-00 


BUS.COKDUCTORiDlHft RES.O.C94 X X 0.225 


L 


24546 


CMA 07 


A1W971 


131-0666-00 


BUS,CO«)UCTCR:Dimf RES.0.094 X X 0.2^ 


L 


24546 


OKA C7 


A1W972 


131-0566-00 


BUS.CONDlOGRiDlltlY RES.0.094 X X 0.225 


L 


24546 


OHA 07 


A1W97A 


131-0566-00 


BUS.CONOUCTCR:DUtiy RES.0.094 X X 0.225 


L 


24546 


CMA 07 


A1W97S 


131-0566-00 


BUS,C0NDUCTX;DIH4Y RES.0.094 X X 0.225 


L 


24546 


CMA 07 


A1W976 


131-0566-00 


BUS.XiCUCTORiOimY RES.0.094 X X 0.225 


L 


24546 


DMA 07 


Ali«77 


131-0566-00 


6US.COiaJCTOR:OU<MY RES, 0.094 X X 0.225 


L 


24546 


OMA 07 


A1W979 


131-0566-00 


BUS,COMXtTX;DLmY RES.0.094 X X 0.225 


L 


24546 


OHA 07 


Alli9dl 


131-0566-00 


Bus,a)Nouax:0ii4<rr res, 0.094 x x 0.22s 


L 


24546 


CMA 07 


A1V992 


131-0566-00 


euS,XNOJC7X:0l>«Y RES.0.094 X X 0.225 


L 


24546 


DMA 07 


A1W993 


131-K66-00 


BUS.C8N)UCTX:0l4Hr RES.D.094 X X 0.225 


L 


24546 


OHA 07 


A1W99S 


131-0566-00 


eUS,XNDUCTOR:OU*IY RES.0.094 X X 0.225 


L 


24546 


CMA 07 


A1W997 


131-0566-00 


euS.XNDUCTORiOLWY RES.0.094 X X 0.225 


L 


24546 


OHA 07 


AIU998 


131-0566-00 


8US.CONOU;nOR:(XN4Y RES.0.094 X X 0.225 


L 


24546 


OKA 07 


A1U999 


131-0566-00 


6US,XM)lCTQR;filJ44Y RES.0.094 X X 0.225 


L 


24546 


OHA 07 


AlW2in 


174-0032-02 


CA ASSr.SP.QICi4,26 AiiG,10.75 L, RIBBON 




XX9 


174-0032-02 


A1W2112 


174-0032-02 


CA ASSY.SP.£LEC:4.26 AU3, 10.75 L.R1B60N 




60009 


174-0032-02 


A1W7120 


131-0566-00 


BUS.C0N0XTCR:IXM4r RES.0.X4 X X 0.225 


L 


24546 


OHA 07 


A1W7121 


131-0566-00 


BUS.COtCXTXrOLMTY RES.0.094 X X 0.225 


L 


2^^ 


OMA 07 


A1W71Z2 


131-0566-00 


BUS.XiajCTCfl:(X>»fr RES.0.094 X X 0.225 


L 


24546 


OMA 07 


A1W7202 


131-0566-00 


6US.XICUCT(R:nMff RES.0.X4 X X 0.225 


L 


24546 


OMA 07 


A1IV72SO 


131-0566-00 


euS.XIClUCT0R:0lHKY RES.0.094 X X 0.225 


L 


24546 


OHA 07 


A1W7320 


131-0566-00 


B0S.XM)UCT0R:DlNW RES.0.094 X X 0.225 


L 


24546 


OMA 07 


AIW7420 


131-0566-00 


BUS.XNDUCT0R:01M<IY RES.0.094 X X 0.225 


L 


24546 


OMA 07 


A1V7440 


131-0566HM 


BUS.CaOUCTOR:OJMy RES.0.094 X X 0.225 


L 


24546 


OMA 07 


A1W9020 


131-0566-00 


eilS.CONXJCTGRiIXNIY RES.0.094 X X 0.225 


L 


24546 


CMA 07 


A1W903S 


131-0566-00 


BUS.CtXDUCTQRiOlMfr RES, 0.094 X X 0.225 


L 


24546 


OMA 07 


A1W9068 


131-0566-00 


eUS.CONDUCTDR;OlWY RES. 0. 094 X X 0.225 


L 


24546 


CMA 07 


A1W9070 


198-4619-01 


WIRE SET, £101:3 DISCRETE WIRES. 22 AWG IN 
xm. (9-1)4.25 L.(9-2)4.25 L, (9-3)3.75 L 




TK1544 


XDER BY DESCR 
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rramwnt Hr>. 


Tektrcntx SerlaVAsaobly No. 
^rt No. Eftetiwe Oteont 


H»> A l^crHoeian 


Hfr. 

Cede 


Mfr. Part No- 


AIW9060 


175-9852-00 


CA ASSy,SP,BLEC:3.ie AU6.6.0 L.RIBBW 


30009 


175-9852-00 


A1W9103 


175-6138-00 


CA ASSy,SP,ELH::4.26 AW.6.0 L.RIBBON 


80009 


175-6138-00 


A1W3108 


175-6138-00 


CAASSY,SP,ELEC;4.26AWB.8.0 L, RIBBON 


80009 


175-6138-00 


A1W9272 


196-3225-00 


LEAO,ELECTR10U.:22 AMa.3.6 L.9-5 


80009 


196-3225-00 


A1W9273 


196-3257-00 


LEAD,EL£CTRICAL:22 «C,3.2 L.9-5 


80009 


196-3257-00 


A1U9300 


175-9850-00 


CA ASSy,SP.ELEC:5.22 AU6.7.0 L.RIBBCM 


80009 


175-9850-00 


A1U970C 


175-9252-00 


CASLE A5SY.RF:8.28 AW6 & 1,50 Oit* CCMX, 


8 80009 


175-9262^ 


A1W3778 


195-7064-00 


0 L 

LEAD.£LRTR1CAL:22 AM, 2.25 L.9-N 


80009 


195-7064-00 


A1U9788 


195-7064-00 


LEAD.EL£CTRICAL:22 M6.2.2S L.9-N 


80009 


195-7064-00 


A1U9870 


136-0830-00 


Stcr.PL-IN ELEKiCRT SOCKET ASSY 


80009 


136-0830-00 


A1W9991 


175-6139-00 


CA ASSY.SP.ELEC:3,26 AUS.4.0 L.R188CN 


80009 


175-6139-00 
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Tektronix 
ftrt (to. 


Serial/Asseri>1y No. 
FffM±i«! teoBRt 


■w a IWrnr«1cn 


Kfr. 

Code 


Mfr. Part No. 


A1A7 


671-1539-00 




CIRCUIT BO ASSV:5 VOLT REaiFlER.389-0739-X 
X WIRED 


60009 


671*1539 -00 


A1A7CR970 


152-0600-00 




SEMICOIC DVC.DlrSCHOTTKY, RECTIFIER, SI ,35V. 1 
5AJO-220 


04713 


MBR1535CT 


AlATIiSOSO 


175-9852-00 




CA ASSY.SP.aEC:3.18 AWS.6.0 L.RI860N 


60009 


175-9852-00 


A1A7W9700 


175-9852-00 




CA ASSY.SP.aEC:3.18 AW3.6.0 L.RIKON 


60009 


175-9852-00 
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Replaceable HeetHcal Parts - 2232 Service 



Taktranix SeriaVAssai»ly (to. - 
Qi^icnent Hn. Fart (to. Effective Dsccwt 



A1A6 


671-0849-00 


A1A8C117 


281-0799-00 


A1ASC118 


281-0799-00 


A1A8CR1I6 


162-0141-re 


A1A8CR117 


152-0141-02 


A1A8CR11B 


152-0141-re 


AIA8CR119 


152-0141-02 


A1A8U10Q 


131-0569-00 



Itfr. 

dare & DeacriPtion Cede 

CIRCUIT 3D ASSY:eAICWli:iTHLIMIT::369-0736-X 80009 

X WIRED 

CAP.FXD.CK DI:62PF,K,100V 04222 

CAP.fXD.CER W:62PF,K,10(W 04222 

SQ1IC0ND DVC.0I:SW,S1. 30V. 15CM\,30V, 00-35 03508 

SEHICOND OVC,OI:SW, SI, 30V, 1SO(M,30V, 00-35 03508 



SEMCOND DVC.0I:SV, SI, 30V, l5Dm,30V, DO-35 (6508 
SEWCOND DVC.DI:SW,SI.30V.150m,30V, 00-35 03508 
TEW,PIN:0.46 L X 0.025 SO PH BRZ GLD PL 22526 
(QlBHTm OF 4) 



Wfr. Part Ho. 



671-0849-00 

MUO1A6206M 
W101A620GAA 
0A2527 C1N4152] 
DA2527 (1H4152) 

DA2527 (1H41K) 
DA2527 (1H4152) 
48283-029 
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Ir, 



Tektronix Serlal/Amatly No. 
Ha. Part No. Effective Qsemt 




Nfr. 

fyvte Mfr. ftirt No 



AlAS 671-0849-00 CIRCUIT 80 ASSY:BAN0WI0TW LIMIT; ;389-0736-X 80009 671-0849-00 

X WIRED 

A1A9C167 281-0799-00 CAP.fXO.CER OLKPF.ZC.IOOV 04222 Mftl01A620GAA 

A1A9C168 281-0799-00 CAP.FXD.CER DI:62PF.2X.100V 04222 HA101A620GAA 

A1A9CR156 152-0141-02 SEWCONO OVC,Ol:SW,SI,30V,lSOW,30V.OO-35 03508 0A2527 (1N4152) 

A1A9CR157 152-0141-02 SEMICCNO 0VC.DI:SW.SI.30V.150m,30V,0O-3S 03508 0A2527 (1N4152) 



A1A9CR158 152-0141-02 SEWCOND OVC.Ol;SW.SI.30V.lSOMA,30V.OO-35 03508 0A2527 (1N4152) 
A1A9CR159 152-0141-02 SWICONO 0VC.O!:SW.SI.3OV.l5OW,3OV,0O-35 03508 0A2527 (IN4152) 
A1A9W150 131-0589-00 TEJW.P1H:0.46 L X 0.025 SQ PH BRZ OLD PL 22526 48283-029 

(QUMirilY OF 4) 
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Replaceable Electrical Parts - 2Z3Z Service 





Tetctrenix 


Serial /Assobly No. 




Mfr. 




rjmwMit Hn. 


Part Ho. 


Ffftctive 


Oacont 


Itae & (kJLi ioticv 


Cafe 


Hfr. Part No. 


AIAIS 


671-1235-00 


BOlOlOO 


6010345 


CIRCUIT BD ASSY:TH£I9W. SHUTDOWN 


8000S 


671-1235-00 


A1A18 


671-1235-01 


6010346 




CIRCUIT ASSY:TH£IWL SHUTDOWN; :383-0475- 
XX WIRED 


80009 


671-1S5-01 


A1A16C950 


281-0775-01 


BOlOlOO 


BQ10345 


CAP.FXO.CER OI:0.1UF.20X.50V 


04222 


SA10^104NAA 


AlAieCSSO 


281-0925-00 


B010346 




CAP.FXO.CER 0I:0.22UF,20!i.S0V.AXIAL 


96733 


W5138Z224M 


A1A16R950 


322-3097-00 






R£S.W),Fim:100 Om,lX,O.ZW,TC-TO 


57668 


CRB20 PX£ 1006 


A1A16S950 


260-2467-00 






SWITCH, TWBTC:»»ST.I /WP.48V0C.1TCRMASTAT 


81541 


66-080 


A1A18W950 


131-0589-00 






TEm,P!N:0.46 L X 0.025 SQ PH 8RZ OLD PI 
(OUWTITY OP 3) 


22526 


48283-029 



8-28 



REV APR 199D 
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TelcbYnix 

CancrvRt Kb. Part Na. 


Serlal/Asssehly Ho. 

Omit 


Hew A rWirintlen 


Mfr. 

Co± 


PWiPB 


A2 


671-1488-00 






CIRCUIT 80AflD;ATTENUA1UR A02 


60009 


671-1488-00 


A2AT1 


307-1014-06 






ATTENUATOR. FXO-.IOOX 


80009 


307-1014-06 


A2AT2 


307-1013-00 






Arr6N0AT0fi.FX0:l(K 


80009 


307-1013-00 


A2AT5J 


307-1014-06 






ATT£NIMTOR.R(D:10Q)( 


80009 


307-1014-06 


A2AT52 


307-1013-00 






ATTDUAT0R.FXD:10X 


80009 


307-1013-00 


A2C2 


285-1106-00 






C:AP.FXD.PlASTIC;0.022UF.2CR.60av 


14752 


230B1F223 


A2C3 


281-0204-00 






CAP.VAR.CBI OI:6-50PF.250VDC 


52769 


6IOI50000 


A2C6 


283-0000-00 


BOlOlOO 


6011169 


CAP.FXO.CER OI;0.001LF.*100-(»,500V 


59660 


831-610-YSU0102P 


A2C6 


28S-1462-00 


B01U70 




CAP,FXD,PUSTIC;1000PF.20K.40CW 


TK1913 


FKS2100040020 


A2C7 


2a3-0638-00 






CAP.fXO.CER DI;2.7PF,50V,0.25X 


51406 


RPE110C062R7C50V 


A2C9 


281-0826-00 






CAP.FXD.CER OI:2200PF.10X.lO0V 


20932 


401EM100AD222K 


A2C10 


283-0100-00 






CAP.FXD.CER Dl:0.0047UP.m.200V 


04222 


SR306A472XAA 


A2C13 


281-0862-00 






CAP.FXD.CER OI:0.001UF.480-2CK.100V 


04222 


MAIOICIOZMAA 


A2C17 


281-0862-00 






CAP.FXO.CER Dl!0.001UF,t«0-20K.100V 


04222 


HAIOICIOZMAA 


A2C21 


281-0773-00 






CAP.FXO.CER D1:0.0IUF.10X.100V 


04222 


HA201C103KAA 


A2C26 


281-0294-00 






CAP.VAR.CER DI:6-50PF,250VDC 


52769 


QOJ50000 


A2C27 


281-0893-00 






CAP.PXD.CQl Dl:4.7PF,*/-O.5PF,l00V 


04222 


MA101A4R7DAA 


A2C30 


281-0775-01 






CAP.FXD.CER Ol:0.U«^.20X,50V 


04222 


SAL05E10WAA 


A2C35 


281-0962-00 






CAP.FXD.CER Dl:0.001UF.*60-2(»,100V 


04222 


HAIOICIOZMAA 


A2C38 


281-0862-00 






CAP.FXD.CER DI:0.001lJF,'t«0-2(K,100V 


04222 


HAIOICIOZMAA 


A2C52 


285-1106-00 






CAP.FXO,PLASTrC:0.022UF.2OX,60OV 


14752 


23061F223 


A2C53 


281-0234-00 






CAP,V«1,CER 0I:6-50PF,25OVOC 




»1C0000 


A2C56 


283-0000-00 


8010100 


B011169 


CAP.FXO.CER OI:O.O01UF,+100-[)X,SCOV 


59860 


83I-610-Y5U0102P 


A2C5B 


285-1462-00 


8011170 




CAP.FXD,PlASTIC;IOOOPF,20K,4OOV 


TK1S13 


FKS2100040020 


A2C57 


283-0838-00 






CAP.FXD.CER 0I:2.7PF.50V,0.2SX 


51406 


RPE11DC062R7C50V 


A2C59 


281-0626-00 






CAP.FXD.CER OI:2200PF.1(K.100V 


20932 


401FK100AD2Z2IC 


A2C80 


283-0100-00 






CAP.FXD.CER OI:0.00471F,1«.200V 


04222 


SR306A472KAA 


A2CS3 


281-0862-00 






CAP.FXD.CER D1:O.Q01UF.->60-2CX,100V 


04222 


HAIOICIOZHAA 


A2C67 


281-0882-00 






CAP.FXD.CER 0I:0.00ilF.+6O-2CK,I00V 


04222 


MAIOICIOZMAA 


A2C71 


281-0773-00 






CAP.FXD.CER OhO.OlUF.llK.lOOV 


04222 


HA201C1D3KAA 


A2C76 


26HE94-00 






CAP.VAR.CER 0I;6-50PF.25OVDC 


527S 


6KU50000 


A2C77 


281-0893-00 






CAP.FXD.CER DI;4.7PF.+/-0.5F.IOOV 


04222 


MA101MR7DAA 


A2C80 


261-0775-01 






CAP.FXD.CER OI:0.1UF.2<K.SOV 


04222 


SAlOSaOAHAA 


A2C05 


281-0662-00 






CAP.FXO.CQI DI:O.OQllf.-*30-20i(.lDOV 


04222 


HAIOICIOZMAA 


A2cas 


281-0862-00 






CAP.FXD.CER 01:0.001li^,«80-20X.100V 


04222 


WIOICIOZHAA 


A2C90 


230-0776-00 






CAP.FXD.aCTLT:22UF.450-20 X.IOV 


55680 


U1A1A220TAA 


A2C91 


290-0776-00 






CAP.FX0,EU:T1.T:22UF, 460-20 X.IOV 


55680 


ULA1A220TAA 


A?C93 


290-0776-00 






CAP,FXO,n.CTlT:22UF.-t6O-20 X.IOV 


55680 


IAA1A220TAA 


A2C94 


281-0862-00 






CAP.FXD.CER DI;0.«)lUP.4aO-2CK,100V 


04222 


HAIOICIO^ 


A2C96 


290-0776-00 






CAP.FXD,acn.T:22UF.+50-20 X.IOV 


55680 


UUA1A220TAA 


A2C97 


281-0862-00 






CAP.FXD.CER 01;0.001UF.460-20X.100V 


04222 


MAIOICIOZMAA 


A2CR7 


152-0324-00 






SEFIICOM) DVC,Dl;SW.SI,3SV,0.1A.0O-7 


14552 


KTSlZe 


A2CR16 


152-0141-02 






SEKICOnO OVC,D!:SU.SI.30V.150NA, 30V, DO-35 


03508 


DA2527 (1N4152) 


A2CR57 


152-0324-00 






SEMICCN) DK;.OI:SW.S1.35V,0.1A,00-7 


14552 


KT5128 


AZOiSi 


LS2-0141-(C 






SEMICOK) DVC,DI:SW,SI.30V.lSOHA.30V.DO-35 


03508 


0A2527 (1N41S2) 


A2J9103 


131-0608-00 






TO)HINAL,P1N:0.365 L X 0.025 BRZ QLD PL 


22526 


48283-036 










(QUWTITY OF 4) 






A2J910B 


131-0608-00 






TEmiNAL.PlN:0.365 L X 0.025 BRZ ^ Pi 


22526 


48283-036 










(Quwrm or 4) 






A2LM 


120-0382-01 






C0lL.RF:2iaH,*28/-43X;i4 TJWS 


TKI345 


120-0382-01 


A2L91 


120-0382-01 






COIL.Rf:210Ul.+28/-43X.14 TURNS 


TW345 


120-0382-01 


A2L33 


120-0382-01 






C01L.RF;210UH.428/-43X,14 TURNS 


TK1345 


12IHB82-01 


A2L96 


120-0382-01 






COIL,RF:210UH,428/-43X,14 TlRNS 


TK1345 


120-0382-01 


A2P9CS1 


131-0608-00 






TERMINAL. PIN:0.365 L X 0.025 ERZ 6LD PL 


22526 


48283-036 










(OUMfTITY OF 3) 






A2P9200 


131-0787-00 






TB»IINM..PIN:0.64 L X 0.025 SO PH BRZ 


22526 


47359-000 










(Qlwrm Of 2) 






A2Q13 


151-1124-00 






TRANSISTOR.JFE.N-CHAN.SI.SEL.TO-92 


17856 


J-24W 
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Tekbrnlx Serlal/Assobly No. 
fort No. Dacont 


Nae 4 DescriBCIen 


Kfr. 

CXxh 


Mr. Part No. 


A2Q15 


151-0711-00 


TRANSIST0R:WN,SI.TO-928 


80009 


151-0711-00 


A2Q18 


151-0711-00 


TRAN51STOR;NPN.SI,TO-928 


60CO9 


151-0711-00 


A2C63 


IS1-1124-0O 


7RA»iSISTOH:JPE.H-CHM,SI,Sa.TO-92 


17556 


J-2400 


A206S 


lSl-0711-00 


TOM(SlSTOfi:NPN.Sl,TO-9» 


60009 


151-0711-00 


A206O 


151-0711-00 


TRWSlST0R:NPN,Sl.ro-928 


80009 


151-071HM 


A2R1 


315-0620-02 


R£S.FXD.CHPSN:S2 0H4.5X.O.25W 


01121 


£36205 


A2R2 


322-3481-00 


R£S,FX0,FIU1:1M QW.IX.O.W.TC^TO 


576B8 


CR820 FXE INOO 


A2R3 


322-0614-00 


R£S.RO).P1U4:250IC 0H1,1X,0.25W.TC°T0 


75042 


CEBT0-2503F 


A2R4 


317-0002-00 


R£S.FXD,CHPSN;0.2 OH1.SK.0.12a< 


01121 


86826b 


A2(^ 


322-3469'^ 


RES,B®,nii1:7SCK OH4.U1.0.2W.TC*TO 


60009 


322-3469-00 


A2R6 


315-0105-03 


RES.FXCI.CMPSN:IH 0H4,SX,O.25U 


8000S 


315-0105-03 


AZR7 


315-0160-00 


RES.FXD.FJLH;16 a»l,SX.0.2SV 
(NCNINAL VALUE)) 


19701 


5043CX1QID0J 


A2R7 


315-0130-00 


R£S.R0).nm:13 OHII.SX.0.29V 
(SELECTED VALUE) 


01121 


C61305 


A2R7 


31S-0150-00 


R£S.FXD.FKH:1S 0H1,S:,O.2SW 
(saCCTED VALUE) 


19701 


5043CX15RQOJ 


A2R7 


315-0200-00 


RES.no, FU>I;20 0tfl.EX,O.2SW 
(SELECTED VALUE) 


19701 


5043£J(20ROOJ 


A2R7 


315-0220-00 


RES.fXD.FlLH;22 0W.a,0.»l 
(SELfCTEO VALUE) 


19701 


5043CX22R00J 


A2R8 


315-0620-02 


R£S,FX0,CH>SN:62 Otfl.SK.0.25W 


01121 


CS6205 


A?R9 


322-3251-00 


RES,R®,Fll>l:4.02K 0H4.W.0.2W.TO»T0 


57668 


CR820 FXE 4K02 


A2R10 


311-2236-00 


RES,VAR.NWiWW:TW.S0K0rt<,2a.0.ai LINEAR 


TK1450 


6F06UT 50 K 


A2R11 


322-3193-00 


RES,FXD,FIU»:1K 0HH.lX,0.a(.TC»T0 


57668 


CRB20 FXE IKDO 


A2R12 


315-0470-00 


R£S,FXD.FILi1:47 Ofl,SX,0.25W 


57668 


NTR25J-E47E0 


A2R13 


322^097-00 


RES.FXD,FIU4:100 GH4.1X.0.2W.TC=T0 


57663 


CRB20 FXE lODE 




322-3117-00 


R£S.FXD,FILM:162 0lfl,lX.0.2W,TC=T0 


57663 


CR8 20 FXE 16^ 


A2R15 


322-3097-00 


R£S,FXD.FIU4:100 Otfl,lX.0,2W,TC-T0 


5766S 


0^20 FXE lOOE 


A2R16 


322-3210-00 


RES.FXD.FllN:!,* (»),1X.0.2W.TC*T0 


578E8 


CR820 FXE ll<50 


A2R17 


322-3126-00 


RK,FXD.F1U1:200 OW,1J!.0.2W.TC-TO 


91637 


CCraU62O0R0F 


A9R1A 


322-3189-00 


R£S.fXD.FlU4:909 0H4.K.0.2W,TC=T0 


57668 


CRB 20 FXE 909E 


A2R19 


307-0643-00 


RES KIVK.FXD.fi :INPur ATTENUATOR 


80009 


307-0643-00 


A2R21 


31S-0160-00 


RES.FX0,FILK:16 OHH.SL.O.^ 


19701 


5043CX16R00J 


A2R22 


322-3210-00 


RES.FXD.FILX:!.* OW,lX,O.2V.Tt>T0 


57668 


CRB20 FXE 1K50 


A2R23 


322-3210-00 


RES.FXO.FIUU.SK OH4,«,0.2W,TC=TO 


57668 


CR820 FXE 1K50 


A2R25 


311-2226-00 


RES.VAft.NOMyW:TO«,SO 0W.20X.0.5W LINEMUA 
PE 4 Rffl. 


TK1450 


6F06irr 50 0H4 


A2R26 


311-0643-00 


RES,VAR.Nim7:TRHR.50 OW.0.5V 


32997 


3329H-L6S-500 


A2R27 


315-0160-00 


RES,FXD.F1LH:16 0H4,£K,0.2SW 


19701 


5043CX16R001 


A2R29 


322-3039-00 


RES,FXD.ni«:82.S OtH.W.0.2W.TC=TO 


57668 


CRB20 FXE 82E5 


A2R30 


322-3392-00 


R6S.FXD.FILM:U8K OHil.Ul.O.EH.TOTO 


57668 


CH820 FXE 118K 


A2R31 


322-3085-00 


RES,FXD,F1LH:75 0H4.1X,O.2W.TC=TO 


57666 


CRB20 FXE 75E0 


A2R33 


311-2238-00 


RES.VAR.WMMiTRKR.SOK 0W,2(B(,0.SW LINEAR 


TK1450 


GF06UT 50 K 


A2R34 


322-3097-00 


RES,FX0,ni>l:lOO 0m.lX.0.2W.TC»T0 


57668 


CRB20 FXE lOOE 


A2R3S 


322-3143-00 


RES.FXD,FIU4:301 0H4.1X.0.2W,T>T0 


57668 


CRB20 FXE 301E 


A2R37 


322-3193-00 


RES.FXD,FIU4:1K 0rt1,lX,0.2K.TC=T0 


57668 


Cfta20 FXE IKOO 


A2R38 


322-3143-00 


RES,FXD.nU4:301 OW.lX.O.EW.Tt-TO 


57668 


CRS20 FXE 301E 


A2R39 


322-3231-00 


RES.FXD.FIU<I:2.49K 0W.1X.0.2U.T&T0 


57668 


CRB20 FXE 2K49 


A2R41 


322-3135-00 


RES.FXD.FIl>l:249 OW,lX,0.2W,TCeTO 


57668 


CRB20 FXE 249E 


A2R42 


322-3335-00 


R£S.FXD.fILN:30.lK 01*I,1X.0.2U.TOTO 


57668 


Cf^ FXE 31X1 


A2R43 


311-2218-00 


RES,VAR.N0NW:PNL.1QK (»M.20X.0.25W,DPST 


01121 


ORDER BY DESCR 


A2R4S 


322-3210-00 


RES.FXD,nm;l.SK (H1,1X,0.2W.T[>T0 


57688 


CR620 FXE 1K50 


A2R47 


311-2230-00 


RES.VAR,N0NVW:T7Wl.5(» 0m,20X,0.S0 LINEAR 


TKM50 


BFOei/r 500 


A2R48 


322-3269-00 


RES,FXO,FIU4:6.I9K 0HH,1X.0.2W.TC>T0 


57668 


CRS20 FXE 6K19 


A2R51 


315-0620-02 


RES,FXD,CMPSN:62 0W.SX.0.2SU 


01121 


CB6205 


A2RS2 


322-3481-00 


RES.FXD,FIIM:1H 0W.1X,0.2W.TC»T0 


57668 


CRB20 FXE IHOO 


A2RS3 


322-0614-00 


RES.FXD.FI1M:2S0K 0W.1X.0.25W.TC«T0 


75042 


craTO-250^ 


A2R54 


317-0082-00 


RES.FXD.CMPSN.-8.2 0W.5X.0.12SW 


01121 


BB6265 
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r/nvwmrt Nn. 


Tektrcnix Serial/Assobly No. 
ftirt Ifa. FffiEtivi! Dnent 




Mfr. 

Cede 


(tfr. Part No. 


A2RS5 


322-3469-00 


RES,FXD.FIl>l:750K 0W.1X.0.2U.TOT0 


80009 


322-3469-00 


A2RS6 


315-0105-03 


RES,FXD,CMPSN;1H GH<.5X,0.2SU 


80009 


315-O1O5-03 


A2R57 


315-0160-00 


RES,FXD.P1U<;16 0f«i.SX.0.25W 
[NCMINAL VALUE) 


19701 


5043CX16RODJ 


A2R57 


315-0130-00 


RES,FXD.FlL>t:13 0W,S»,0.25W 
(SELECTED VALUE) 


01121 


CB1305 


AZR57 


315-0150-00 


RES,FK0.F11M;1S OH4.SC,Q.2SU 
(SaKTED VALUE) 


19701 


5O43CX1SRO0J 


A2R57 


315-0180-00 


RES.FXO.FlUirie OW.SX.0.25W 
(SELECTED VALUE) 


19701 


5043CX18R00J 


A2R57 


315-0200-00 


RES.FX0.FILN:20 0W.SX.0.25k( 
(SELECTED VALUE) 


19701 


5043CX20R0IX) 


A2R57 


315-0220-00 


RES,FXO,Fim;22 CH1.5X.0.2W 
(SaECTED VALUE) 


19701 


5043CX22R00J 


A2R58 


315-0620-02 


RES,FXD,CMPSN;62 0W.SX.0.25W 


01121 


CB6205 


A2RS9 


322-3251-00 


R£S.FXD.FIW:4.02K Ofi,K,0.2W.TC=T0 


57668 


CRB20 FXE 4K02 


A2R60 


311-2238-00 


RES,VAR.NONW:TRHR.50K 0W.2CK,0.97 LINEAR 


TK1450 


6F06UT 50K 


A2R61 


322-3133-00 


RES.FXC.Fim;ltC 0HH.1X,0.2W.TC=T0 


57668 


CiaZO FXE IKOO 


A2R62 


315-0470-00 


ftES,Fiai.FIU1;47 [»i,3(,0.25U 


57668 


NTR2SJ-E47E0 


A2R63 


322-3097-00 


R£S,FXD.Fll>l:100 Cm,lX.0.2W.TC»T0 


57668 


CR620 FXE lOOE 


A2R64 


322-3117-00 


RES,FXD,FILM;162 OHM.lX0.2W.TCaTO 


576E8 


CRB 20 FXE 162E 


A2R6S 


322-3097-00 


R£S,FXO,Fim:100 0«<.1X.0.2W,TC=TO 


57668 


CR820 FXE lOOE 


A2R6S 


322-3210-00 


RES.FXD.FIWa.K O«i,lX.0.Zlit,TC=7O 


57668 


CRS20 FXE 1K50 


A2R67 


322-3126-00 


RES.FXD,FIL«:200 CH(.1X,0.2W,TC=T0 


91637 


CCF5OIS2O0ROF 


A2R68 


322-3189-00 


R£S.FXD,FIlWi909 »«,IX.0.2W,TC=T0 


57668 


Cie 20 FXE 9Q9E 


A2R69 


307-0843-00 


RES NTWC.FX0. FI T INPUT AnEMlATOR 


80009 


307-0843-00 


A2R71 


315-0160-00 


RES.FXD.FUXde 0W,S(,0.2SU 


19701 


SO43CX16R00J 


A2R72 


322-3210-00 


RES.FXD.FIIN:!.* Om,lX.0.2W.TOTO ' 


57668 


CRB20 FXE IKSO 


A2R73 


322-3210-00 


RES.FXD.niNil.SK 0t»UX.0.2W.TC=T0 


57668 


CRB20 FXE 1K50 


A2R75 


311-2226-00 


RES.VAR.N0HWW:TRNR.50 CM1,20K,0.5M LINEARTA 
PE Si REEL 


TK1450 


6F06UT 50 OW 


A2R76 


311-0643-00 


RES,VAR,N0NUbl:T1»R.50 QW.0.5U 


32397 


3329H-L58-500 


A2R77 


31S-0160-00 


RES.FX0.nU4:16 (Hi,9(,0.2M 


19701 


5O43CX16RD0J 


A2R79 


322-3089-00 


R£S.FX0.nLM;82.5 C»«.lX.0.2W.TC=Ta 


57668 


CRB20 FXE 82E5 


A2R80 


322-3392-00 


R£S.FXD.FILW;118K (W.lX.0.2tf,TC=Ta 


57668 


CRB20 FXE 118K 


A2R01 


322-30K-00 


RES.FXD,FILH:75 OW.IX.O.EU.TOTO 


57668 


CRB20 FXE 75E0 


A2RS3 


311-2238-00 


RES,VAR.NONyU:TRHi,50K Dm,20X.O.SW LINE^ 


TK1450 


QF06UT 50 K 


A2R84 


322-3097-00 


RES,FX0.FILM;10O OHH,1X,D.ZU.TI>70 


57668 


CRB20 FXE lOOE 


A2R85 


322-3143-00 


RES.FX0.FILM:301 0m,lX,0.2W,TC=T0 


57668 


CRB20 FXE 3D1E 


A2R87 


322-3193-00 


RES.FXD.FILHilK OW.1X.0.2W.TOTO 


57668 


CRB20 FXE iKOO 


A2R83 


322-3143-00 


RES,FXD.FIU1:301 0«i,lX.0.2W.TC=T0 


57668 


CR820 FXE 301E 


A2R91 


322-3135-00 


RES,FX0,nLH:248 0W,lX.0.2U.TO70 


57668 


CRB20 FXE 249E 


A2R33 


311-2218-00 


RES.VAR.NONWWtPNl.lOX Mi,20X.0.25W,DPST 


01121 


<»DER BY DESCR 


A2R96 


322-3210-00 


RES,FXD,FUJ<:1.KCH1.1X.0.2W,TC=T0 


57666 


CRB20 FXE IK5G 


A2R97 


311'223<H» 


RES.VAR.N0MW:TW.500 0i*l.2aK.0.50 LINEAR 


TU4S0 


6F06UT 500 


A2RS8 


322-3269-00 


RCS.FX0,FILN:6.19K Otf4,lX.0.2W,TOTO 


57666 


CRB20 FXE 6K19 


A2RT1 


307-1014-06 


ATTENIJAT(».FX0:10QX 


80009 


307-1014-06 


A2RT2 


307-1013-00 


ATTENUATOR, FX0:10X 


80009 


307-1013-00 


A2RT51 


307-1014-06 


ATTENUAT0R.FX0:10(» 


80009 


307-1014-06 


A2RT52 


307-1013-03 


ATTENUATOR. FXQ:1(K 


80009 


307-1013-03 


A2S1 


263-1040-03 


SWnCH ASSDeLY:ACTUATOR.COlPLIN6 
( SEE m. ) 


80009 


263-1040-03 


A2S10 


263-1041-02 


sunoi asse»bly:actuator.volts/div 
( S£E»l ) 


80009 


263-1041-02 


A2S51 


263-1040-03 


SWITCH ASSE»eLY;ACTUAT0ft.C0UPLIN6 
( SEE iPL ] 


80009 


263-1040-03 


A2S60 


263-1041-02 


SWITCH ASS96LY:M:TUA10R.VOLTS/DIV 
( SEEHPL ) 


80039 


263-1041-02 


A2U10 


156-2469-00 


MICROaa.OGTLiOP AHP 


80009 


156-2469-00 


A2U10 


155-0273-00 


HICROCKT.LINEARjATTP AKPLIFI® 


80009 


1^0273-00 
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Replaceable Electrical Parts - 223? Service 



riurjmnt No. 


Tektronix Serial /Assert)! y No. 

fttrt. Nn. Effective Dacont 


Nm N Descrintian 


Mfr. 

Cak 


Hfr Mart Hn 


A2U60 


15&-2469-00 


MICROC»Cr.D6TL:0P AMP 


80009 


156-2469-00 


A2U60 


155-0273-00 


MICROtXr,LIN£AR:ATTEN AJ^IFIER 


80009 


155-0273-00 


A2VR10 


1S2-0744-M 


SEWCONJ DVC,0I:ZOi,SI,3.W.SX.O.«,0O-7 


80009 


152-0744-00 


A2VR60 


162-0744-00 


SEMICCM) DVC.ClI:ZEN.SI,3.SV,5X,0.4M.D0-7 


80009 


152-0744-00 


A2W43 


131-0566-00 


6US.0CfDUCTtK:DlM4Y RES. 0.094 00 X 0.225 L 


24546 


OHA 07 


AZW53 


131-0566-TO 


8US.COMXJOTCR;OLHHY RES, 0.094 00 X 0.225 L 


24546 


0MA07 


A2W94 


131-0566-00 


BUS,C0NXCT«;af4fl' RES. 0.094 OO X 0.225 L 


24546 


OMA 07 


AZW96 


131-0666-00 


6US.CCMXX:TCR;{XN4Y RES, 0.094 (X> X 0.225 t.- 


24546 


OMA 07 
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Replaceable Electrica'l Parts - 2232 Service 





TeMranix S^al/Assoibly No. 




mr. 






Part Ho. Fffuttii* [kmtf 


Ibat 8 DescrtDtian 


r/v6> 


Mr. Part M>. 


A3 


671-0787-00 


CIRCUIT BO ASSY;FRaNT PANQ. 


60009 


671-0787-00 


A3C89 


281-0773-00 


CAP.FXO.CER D1:0.01UF.1(K,10GV 


04222 


HA201C103KAA 


A3C376 


28M363-00 


CAP, Rt0,PLASTIC:O.022UF.2(K, 400V 


SS112 


160/.022/H/400/C 


A3C377 


281-0621-00 


CAP,n®.C£R DI:12PF.K,50W 


52763 


2RDP12007 12Pffl.C 


A3C379 


263-0780-00 


CAP,FX0,«ICA DI:125PF.K.S00V 


00653 


0155F1250FO 


A3C380 


261-0620-00 


CAP,FXD,C£ft 0I:21PF,»,5OW 


52763 


2R0PIZ007 zipac 


A3C901 


261-0773-00 


CAP.FXO.CER DI:0.011F,ICK.100V 


04222 


NA201C103KAA 


A3C9Q5 


281-0775-01 


CAP,FX0,(^ 0]:0.1UF,20H:.50V 


04222 


SA10X104KAA 


A3C987 


281-0773-00 


CAP.PX0,C£R Dl:0.01UP.10i,10CIV 


04222 


I41201C103KAA 


A3C9401 


281-0775-01 


CAP.FXO.CER OI:0.1UF.2I».50V 


04222 


SA105E104HAA 


A3CR391 


152-0141-02 


SENICONO DVC.0I:SW.SI,30V.150W.30V.DO-35 


03508 


[M2527 (1N4152) 


A3CR392 


152-0141-02 


SENICONO OVC.DItSV.Sl, 30V. 1SOK.30V, 00-35 


03508 


DA2527 (1N4152) 


A3CR394 


152-OUI-02 


SOilCOW DVC.0I;SW.$1, 30V. 15om,30V, 00-35 


03508 


DA2527 (1N4I52) 


ASCR396 


152-0141-02 


SENICONO W;.DI:SW,SI.30V.150m.3OV, 00-35 


03508 


0A2527 (1N4152) 


A3CR397 


lS2-0141-(» 


SENICONO OVC.DI:SU,SI.30V.15i;iW.30V,00-3S 


03508 


0A2S27 (1N4152) 


A3CRS34 


152-0141-02 


SEmCONO 0VC.0I:SW.SI.30V,15l>tA,30V. 00-35 


03508 


0A2527 (1N41S2) 


A3CR537 


1S2-0141-® 


SENICONO DVC.Dl:SW,$1.3(Ar.lSCHA, 30V, DO-35 


03508 


DA2S27 (1N41S2) 


A3CR538 


152-0141-02 


SEKIC0M)OVC.0I;SW.SI.30V.150l«.30V.DO-35 - 


03506 


0A2527 (1N4152) 


A3CR539 


152-0141-02 


SENICONO OVC.DI:SW.SI,3CIV.150NA,30V.OO-35 


03508 


OA2527 (IN4152) 


A3CR54e 


152-0141-02 


SENICONO OVC.DI:SU.SI.3CIV.150HA,30V,CO-35 


03508 


OA2527 (1N4152) 


A3CR963 


152-0141-02 


S^COC DVC,D!:SW,SI.30V,15aW,30V,00-35 


03508 


DA2627 (IN4152) 


ABCR989 


152-0141-02 


SENICONO DVC.DI;SW.SI,3OV.lS0MA.3ClV,DO-35 


03508 


0A2527 (1N41S2) 


A3CR9401 


152-0951-00 


DlC0£,Sie:SOfTKY. ;60V.2.25PF:UI6263(HSCH100 
l),DO-35,TR 


80009 


152-0951-00 


A3CR9411 


152-0951-00 


0100E,Sie;SCMTKY. :60V,2.25PF:1N6263(HSCH100 
U.OO-35.TR 


S0009 


152-0961-00 


A3CR9421 


152-0951-00 


0ICD£,SI6:SQrKV.:60V.2.25PF:lN6263(HSOil00 

D.OO-35.TR 


80009 


152-0951-00 


A3CR9431 


152-0951-00 


DIC0E.SI6:SQfnCl'. ;60V,2.25PFilNBZ63(HSCH100 
1), D0-35.tr 


80009 


152-0951-00 


A3CR9432 


152-0951-00 


DICOE,SI6:SCHT»Cl'.:60V,2.25PPaN6263(HSCHlDQ 

I),D0-^,TR 


80009 


152-0351-00 


A30SS18 


150-1029-00 


LT EHITTIN6 D10;6ft£EN.565m.39« 


58361 


Q6480/MV5274C 


A3DS3150 


150-1071-00 


LT ENITTIN6 0I0;6R£EN,565ll>l,2Cm WX 


80G09 


150-1071-00 


A3J9004 


131-4339-00 


C(W(.RCPT.El£C;HEADER.FEMALE.2X 12 


80009 


131-4389-00 


A3J9C05 


13M395-00 


C0HN,HCPT.£LK:;6 pos.sip strip 


TK1650 


643106-1 


A3J9006 


131-0589-00 


TERH.PIN:0.46 L X 0.Q2S SQ PH 6RZ GLO PL 
(qinktity op 2) 


22526 


48283-029 

929841-01-02-10 


A3J9200 


131-4560-00 


C0MN,RCPT.aEC:>EA0ER,l X 2.FDIALE 


53387 


A3392S0 


131-4560-00 


COM»,RCfT,ELEC;I£ADER.l X 2.FEMALE 


53387 


929841-01-02-10 


A3J92S1 


131-4560-00 


CXMi.RCPT.EIiC:HCADQt.l X 2.FENALE 


53387 


g29641-01-02'10 


A3J9900 


131-4522-00 


COW ASSY,aEC:PRCeE ADJUST. BRASS 


TIU326 


ORDER 8Y DES» 


A3P9004 


131-4423-00 


C0m,RCPT.EL£C:ieA0QI,2 X 12,0.2^ CTR 


53387 


961627-01-10-30 


A30393 


151-0188-00 


TRANSIST0R;PNP,Sl,T0-92 


80009 


151-0168-00 


A3Q7410 


151-013CHX) 


TR»ISIST(«:NPN.Sl.T0-92 


80009 


151-0190-00 


A3R89 


322-3230-00 


R£S,FXD.FIIM:2.43K 0»fl.D(.0.2tf,TC>TD 


91Q7 


TO BE ASSIGNEO 


A3R92 


313-1333-00 


R£S,PXD.riLN;33K 0W,5X,Q.2U 


57668 


TR20JE 33X 


A3R111 


322-3251-00 


RES,FX0.nLN:4.0a 0HH.UC.0.2W.TOT0 


57668 


CR820 FXE 4KD2 


A3RU2 


311-2178-00 


RES.VAR.NONW:CXr 60,500 CW.IOX.O.SW 


01121 


W86506 0RAPW 


A3R261 


322-3251-00 


RES,FX0.FILM:4.02K Om.l5;.0.2W,T>TO 


57688 


CRB20 FXE 4KQ2 


A3R162 


311-2178-00 


RES.VAR.NOMW:CKT BD.500 OW.UDi.O.SU 


01121 


WS65QB OR APU 


A3R224 


322-3030-00 


RES.FXD.ni«:20 Om.lX.O.W.TOTO 


57668 


CR8 20 FXE 2OE0 


A3R260 


311-2147-00 


RES.VAR.N0NUW:CKT 9).5K ON.EOX.O.SOU 


01121 


gseiSCQRAfV 


A3R377 


321-0607-00 


RES,FXO,nLN;30(K Oifi.lX.O.lEW.TOTO 


19701 


5O33RO900KOF 


A^78 


322-3389-00 


RES.FXD.HIN;110K OHI.lX.O.EW.TOTO 


80009 


322-3389-00 


AW379 


313-1220-00 


RES.FXD.niM:22 0Hi.»,0.2U 


5766B 


TR20JE22E 


A3R380 


321-0458-00 


RES.FX0.FILN:59(K (»tl.».0.125W,T{>TO 


19701 


S043EK9CKOF 


A3R391 


322-3254-00 


RES,FX0.F1LN:4.32K CHi.l*.0.2W.TC=T0 


57E68 


CR620 FXE 4132 
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Tektronix SeHa1/Asaaii>1y No. ' 
Pert No. Fffective Oecont 


Hmt A OescriDtlen 


Mfr. 

Catt 


Mfr. Part Ho. 


A3R394 


322-3350-00 


RES.FXD.Fim:43.2K 0HUX.0-2U.TCaT0 


80009 


322-3350-00 


A3R396 


322-3126^ 


RES.FXD.FIL>I:200 0HH,1X.0.2W,1C=T0 


91637 


CCF5016200ROF 


A3R401 


322-3030-00 


R£S,FX0,FILH:20 CH4.W,0.2W.TO>TO 


57668 


CRB 20 FXE 20E0 


A3R438 


311-2178-00 


RES.VAR.NOIMiCia 80,500 Oitl.lOK.O.SW 


01121 


W36506 ORAPU 


A3R519 


322-3361-00 


RES,F)®,FIUI:56.2K 0«4,IX,O.ZW.TOTO 


91637 


CCF50-2P56201F 


A3R520 


322-3273-00 


R£S,FW,FlL>i:6.61K 0H4.1X.0.2W,T>T0 


S7E6B 


CRB20 FXE 6KB1 


A3R602 


311-2147-00 


R£S.VAR.NONyW;CKr 80.SK 0Hi,2CK.0.50U 


01121 


W3615C0RAPW 


A3R726 


311-2147-00 


RES.VAR,NON<M:Oa 80.5K Qm,20!4.0.S0W 


01121 


V861SC0R/W 


A3R800 


322-3273-00 


R£S.F3ffl,FIU1:6.81K Otti.K.O.2W.TC=T0 


57666 


Qt820 FXE 6K81 


A3R810 


322-3273-00 


R£S,FXt>.FIl>l:e.81K 0tW,lX,0.W,TC=T0 


57666 


CRB20 FXE 6K81 


A3R811 


322-3260-00 


RES.FXD,F1LM;4.99K Om.W.0.2W.TOTO 


67668 


CRS20 FXE 4K99 


A3R951 


322-3193-00 


RES.FX0.FILN:1K QHi,lX,O.ZW.TC«T0 


57666 


CRB20 FXE IKOO 


A3R9S2 


322-3193-00 


R£S,FWl.FIl>i:lK OH4,1X.0.2W,TO=TO 


57668 


CR920 FXE IKOO 


A3R960 


311-2427-00 


RE5.VAR,IOM;ia</10K.lGK.0.2SW 


80009 


311-2427-00 


A3R961 


. 322-3273-00 


RES.FXD.FIW:6.81K 01tl,lX,0.2W,TC=T0 


57666 


CR620 FXE 6K81 


A3R962 


322-3162-00 


RES.FX0.F1LH:475 OH4.lX.O.2W.TC«T0 


57666 


CR820 FXE 475E 


A3R963 


322-3260-00 


R£S,FXD.FlWt4.99K 0rti.K.0.2W,TC=T0 


57668 


CR820 FXE 4K99 


A3R9S2 


311-1227-00 


R£S.VAR,N0I*«;TWR,5K OtH.O.SW 


32997 


3388F-T04-502 


A3R9B3 


322-3126-00 


RES,FX0,fUM:200 0W.l%.0.2lir.TC-T0 


91637 


CCF501G200ROF 


A3R3B5 


322-3389-00 


RES.FXD.FIUiillCK 0tt1,lX.0.2W,TOT0 


80009 


322-3389-00 


A3R986 


313-1434-00 


RES,FXO,FILN:430K 0W,S3(,0.2W 


91637 


CCF50-2-64303JT 


A3R9S7 


313-1124-00 


RES.FX0.FILK:120K (H1.5K,0.2W 


57666 


TR20JE120K 


A3R988 


322-3218-00 


RES.FX0,Fim:1.82K CH1,lX.0.2W,Ti>T0 


57668 


CRB20 FXE 1K82 


A3R999 


322-3239-00 


RES.KD.FIWiS.OlK Crti.lX,0.2W.TC=TD 


57668 


CRB2C FXE 3K01 


A3R990 


322-3128-00 


RES,FXD,FIIN:200 1»1.1X.0.2W.TCsT0 


9107 


XF5016200R0F 


A3R3077 


322-3097-00 


RES.FXD,FIUi;100 CHi,rt,0.2l4.TC=T0 


57668 


CR920 FXE lOOE 


A3R7362 


322-3243-00 


RES.FXD,FIU4;3.32K 0i*I.K,0.2tf,TC-T0 


80009 


322-3243-00 


A3i7363 


322-3234-00 


R£S.FX0.FIl«:2.67K 0W,1X,0.2W,TC*T0 


800M 


322-3234-00 


A3R740I 


313-1333-00 


RES,FXD,F1U4:33K 0if(,5X,0.2W 


57668 


TR20JE 33K 


A3R7402 


322-3269-00 


RK.FXD.F1W:6.19K 0W.W.0.2M.TOTD 


57668 


CR^O FXE 6K19 


A3R7403 


322-3222-00 


RES,FXD,m>l:2K OW,1X,0.».TOTO 


57668 


CRB20 FXE 2K00 


A3R9376 


316-0430-00 


RES.FX0.FILH:43 OW,S(,0.^ 


19701 


5O43CX43R00J 


A3R9402 


322-3265-00 


RES.FX0,FILM;5-6aC O*t,lX,0.2W.T£>T0 


80009 


322-3266-00 


A3R9403 


322-3246-00 


RES.FXD.FlLJi;3.57K O«,lX,0.2W,TC=T0 


57668 


CRB20 FXE 3K57 


A3R9404 


322-3162-00 


RES.FX0,RUi;4?5 OW,«.0.2W.TC»TO 


57668 


CRB20 FXE 475E 


A3R94I» 


322-3162-00 


RES,FX0.Fim:475 C»l,aO.2W.TC-T0 


57666 


CHS20 FXE 475E 


A3R9412 


311-2437-00 


R£S,VAR,N0NUU:1CK/10K 


12697 


CH45282 


A3R9521 


311-2428-00 


RES.VAR.NMUW;SCK OW.20X.0.5W 


01121 


UB86D 


A3R9802 


311-2427-00 


RES,VAR,N0MM;!0K/10k.lCR,D.2SU 


60009 


311-2427-00 


A3S90 


260-1995-00 


SWITCN.PUSH:! 0;rrOM,2 POLE.SLOPE 


71S90 


K4D352AB 


A3S200 


260-207600 


SWITCH.POSH:SPirr,5OVX,500H AMP 


60009 


280-2075-00 


A9S226 


26M995-00 


SWITCH.PUSH:! 6UrT0N,2 POLE.SLOPE 


71590 


K4D3S2AB 


A3S380 


260-2033-03 


SWTCH.SLlDE:0m.l25V,0.5A 


9S346 


51523-SL 


A3S390 


260-2111-00 


SWITCH. PUSH:SPDT.M0WKTARY 


59821 


2LU99KB0210S5 


A3S392 


260-2419-00 


SWlTCHiOOUBLE POLE 4-POS 


82104 


51524 - SL 


A3S401 


260-2110-00 


SWITCH,PUSH:l SPI)T/2 OPOT 


59821 


ORDER BY CeSCR 


A3S4S0 


260-2075-00 


SWlTCH.njSH:SPDT,S0VtC.50CM AMP 


60009 


260-2075-00 


A3S945 


260-2033-03 


SWITCH, SL!0E;DPTT.125V.0.SA 


95346 


51523-SL 


A3S5SO 


260-2033-03 


SWITCH, SLIDE: OPTT , 12W, 0 .5R 


95346 


51523-SL 


A3&55& 


260-2419-00 


SWITCHiOOUBLE POLE 4-POS 


82104 


51524 - SI 


A3S602 


260-2075-00 


SWnCH,PLt»t:SP[)T,50VX.50CM AMP 


80003 


260-2075-00 


A3S648 


260-2033-03 


SWITCH,SLIO£:0Pn,125V.O.5A 


95348 


51523-SL 


A3S7401 


260-2075-00 


SWITCH, PUSK;SPOT,5OVrc.5O0H AMP 


80009 


260-2075-00 


A3S9401 


260-2170-00 


suntH.PusH;5 eunoN.i POic.iNnn' sel 


80C09 


Z60-2170HM 


A3S9402 


260-2170-00 


SWntH,PUSH:S BUTTON. 1 POLE.lfWT SEL 


80009 


260-2170-00 


A3S9403 


260-1995^ 


SWITCH.PUSH:! BUTT0N.2 POLE.SLOPE 


71590 


X40352AS 


A3LB85 


156-0067-00 


MICROCtCr,UICAR:BlPDLAR.OPNL AMR. 


80009 


156-0067-00 
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Te((tronix Serial/AssaifoTyNa. 

r>«ym»rit Hr» Part: «n. Fffactiwp ftgemt 



A309401 


156-2581-00 


A3VR9401 


152-0195-00 


A3VR94Q2 


152-0195-00 


A3VR9403 


152-0195-00 


A3VR9404 


152-0195-00 


A3VR9405 


152-0195-00 


A3VR9406 


152-0195-00 


A3VRSOOO 


152-0195-00 


A3U9001 


174-1276HX) 


A3W9O02 


174-1277-00 


A3W9003 


174-1275-00 



Hfr. 

Haae & Pgacription tote 

IC,DIB1TAL:HCCM0S,HUX:DLW. 4-TO-l WTA S£LE 80009 
CTCR;74HC153.DIP15.3 

SEMICOI® DVC,DI:ZEN, SI, 5.1V, 5K,D.4M, DO-7 80009 

SEMICOIffl DVC,0I:ZDi, SI, 5.1V, SC.0.4W, DO-7 80009 

SeMICOND 0VC.0I;ZEH,SI.S.lV,95,0.4W,ClO-7 80009 

SEMICQU) DVC.D1:ZEN, 51. 5.1V, Si.0.4W, DO-7 80009 

SEHICONO 0VC.0I:ZEH, SI. 5.1V, K5.0.4W, DO-7 80009 

SEWCOIO DVC.DIrZEN, SI, 5.1V, 5K.0.4W, DO-7 80009 

SEMICOND 0VC.0I;ZEN, SI, 5.1V, »,0.4W, DO-7 80009 

CAASSY,SP,Q.EC:20.26AM3.4.0L 53387 

CA ASSY,SP,EL£C:20,28 /W3.1.5 L 53387 

CA ASSY.SP.EL£C:16,26 AWS.l.S L 53387 



Hfr. fart Mo. 



156-2581-00 

152-0195-00 

1S2-019S-00 

152-0195-00 

1S2-0195-00 

152-0195-00 
152-0195-00 
152-0195-00 
6Y OESCR 
ORDER BY DESCR 
ORDER BY OESCR 
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r<niiit Nn. 


Tiktrenlx Serial/Ass^ly ito. - 
ftirt Jll. ffftiTtive ttaxait 


i DeteriDtien 


Mfr. 

Cede 


HPr. Part No. 


A4 


671-079IWX) 


CIRCUIT 80 ASSY:TIHIN5 


80009 


671-0790-00 


MC673 


281-0797-00 


CAP.FXO.CER DI:15PF.10X,100V 


04222 


SA106A150KAA 


A4C701 


295-0003-00 


CAP SET.HATCHED;2 EA l,OUF.l.SS!,50V.0.0.0.1 


80009 


295-0003-00 


AC702 


283-0674-00 


UF,l.SX.lDOV.WnH 0.7SX 
CAP.FXD.HICA DI:65PF.1X,500V 


00853 


015SF850F0 


A4C7CS 


281-0303-00 


CAP.VAR.CER DI:2.S-20PP,250V 


80009 


281-0303-00 


A4C705 


281-0813-00 


CAP.PXD.CER DI:0.04W,2CIX.50V 


05397 


C412C473M5V2CA 


A4C706 


281-0773-00 


CAP.FXD.Ca OI:0.01U=.10X.10CV 


04222 


HA201C103KAA 


A4C707 


281-0775-01 


CAP.Flffl.CER DI:O.lUF.20X.50V 


04222 


SA10SE1D4MAA 


A/ir7« 


281-0756-00 


CAP.PXD.CER DI:2.2PF.+/-0.5PF.200V 


04222 


SA102A2R2DAA 


A4C710 


281-0813-00 


CAP.PXD.CER 0I:0.047UF.2CK,S0V 
CAP.FXD.HICA OI:85PF.1X,500V 


05397 


C412C473K5V2a 


A4C712 


283-0674-00 


00853 


01^F850FD 


A4C713 


281-0303-00 


CAP.VAR.CER OI:2.5-20PF.250V 


80009 


281-0303-00 


A4C714 


281-0756-00 


CAP.PXD.CER DI;2.2PF,+/-0.5PF.2DOV 


04222 


SA102A2R20AA 


A4C720 


281-0775-01 


CAP.FXD.CBI DI:0.1UF.20X.50V 


04222 


SA10SE104MAA 


A4C724 


281-0773-00 


CAP.FXO.CER DtiO.OlUF.lOX.lOOV 


04222 


NA201C103KAA 


A4C728 


283-0203-00 


CAP.PXD.CER 0I:0.47UF.20K.50V 


04222 


SR30SSC474HAA 


AdC7^ 


281-0775-01 


CAP.FXO.CER D1:0.1UF,20X.S0V 


04222 


5A105E104MAA 


A4C750 


290-0246-00 


CAP,FXD.ELCTLT:S.3UF,10J:,15V 


129S4 


D3R3EA15K1 


A4C751 


281-0809-00 


CAP.PXD.CER 01:200 PF.5X.100V 


04222 


mi01A20UAA 


A4C7S2 


281-0775-01 


CAP.FXO.CER 0I:O.lUF,2l».50V 


04222 


SA105E104MAA 


A4C755 


283-0107-00 


CAP.PXD.CER OlrSlPF.K.aOW 


04222 


SR2(«A5iaiAA 


A4CR732 


152-0141-02 


soncoo DVC,DI:SW.SI.30V,15WA.30V.00-35 


03508 


DA2527 (1N4152} 


A4CR742 


lK-0141-02 


SEMICOD DVC.DI;SW.SI.30V.15GHA,30V.D0-35 


03508 


DA2527 (1K4152) 


A40i7eO 


152-0141-02 


SEHICOMl 0VC.DI:SW,SI,30y.l5CMA,3OV.DO-35 


03508 


DA2527 (IN4152) 


A4CR761 


152-0141-02 


SEMICO® OVC.DI:SW,SI, 30V, 15Cm.30V, 00-35 


035Ce 


0A2S27 (LN4152) 


A4J97D0 


131-0608-00 


TESMINAL,PIN:0.365 L X 0.025 ERZ QLO PL 


22526 


482S3-036 


A4P9250 

A4Q701 


151-0424-00 


((XWffITY OF 10) 
(OUANTITY OF 3) 
TRANSIST0R:MPN.SI,TP-92 


80009 


151-0424-00 


A4Q704 


151-1042-00 


S0CCXM) DVC SE:FEI.SI,T0-92 


80GC6 


151-1042-00 


A4Q706 


151-0736-00 


(LOCATIONS A & B) 
TR«6IST0R;NPH.SI,TD-92 


80009 


151-0736-00 


A4Q709 


151-0424-00 


TRANSIST0RtNPN,SI.T0-92 


80009 


151-0424-00 


A4Q710 


151-1042-00 


SEMICOND OVC M:FET,SI,T0-92 


80009 


151-1042-00 


A40712 


151-0736-00 


(LOCATIONS A & B) 
TRANSlSTOR;MPN.SI.TO-9e 


80009 


151-[ff3e-00 


A4Q732 


151-0712-00 


TRANSISTOR: PNP.SI.TD-92 


S0009 


151-0712-00 


A4Q737 


151-01B8-C0 


TRANSISTOR:™p.SI.TO-92 


80009 


151-0188-00 


A407A2 


151-0712-00 


TRANSISTQA;PW>.SI,TI>a2 


80009 


151-0712-00 


A4R673 


322-3258-00 


RES.FX0.niM:4.75K OW.W,O.W,TC=TO 


56345 


ORDER BY OESCR 


A4R701 


307-0780-01 


RES NTUC.FXD,n:TINING 


80009 


307-0780-01 


A4R702 


322-0519-01 


RES,FX0.F1U1:2.49H OW.O.a,0.2SW.TOTO 


07718 


CCAD249030 


A4R703 


322-3001-00 


RES.FXO.FllMrlO 0tti,lX.0.2tf,TC=T0 


57668 


CR820F)£18K 


A4R704 


322-3269-00 


R£S.FX0,FILM:6.19K 0W,1X.0.ZW.TT>1I> 


576S8 


CRS20 PXE 6K19 


A4R7CS 


322-3114-00 


RES,PXD.ni>l:lS0 (H4,1X,0.2V,T^T0 


57668 


CR620PX1S0EAXIAL 


A4R707 


301-0202-00 


RES.FXD.FILM:2KOH4.SX.O.SU 


19701 


5053CX2KOOOJ 


A4R708 


313-1470^ 


RES,FX0.FILM:47 QFfi.SC.O.ai 


57668 


TR20JE 47E 


A4R7C9 


322-3001-00 


RES,FXO.F!IM:10 0W.1X.0.2U.TOT0 


57668 


CRS2GfXEl80E 


A4R7I0 


322-3114-00 


R£S.FXD.mM:150 0»M.1X.0.2W.TC°TO 


57668 


CR820FX150EAXIAL 


A4R711 


307-0780-01 


RES NTM;.PXD.FI:TININ6 


80009 


307-0780-01 


A4R713 


301-0202-00 


RES,FXD.FIl>l:2tC 0W.S.0.5W 


19701 


5OS3CX2K0OOJ 


A4R724 


322-3001-00 


RES.FXD.FILM:10 0W.IX,0.2U,TOT0 


57668 


CRB20FXE180E 


A4R727 


322-3246-00 


R£S,FX0.FILi»:3.57K OH.1X.0.2W.TOTO 


57668 


CRB20 P)£ 3K57 


AAR7Z8 


322-3210-00 


I£S.PX0.F1LN:1.SK IXtl.lX.0.2W,TC»T0 


57668 


CRB20 FXE 1K50 


A4R730 


311-2231-00 


R£S.VAR.N0NM:TTMI,1K Om.20X.0.SW 


TK1450 


6P06UT IK 


A4R731 


322-324(HX) 


LIHEARTAPE & 

R£S.FXD,nLX:3.Q9K C>fl.lX.O.»,TOTO 


91637 


aF50-2630900F 
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Tektrcrrix Serial/Assably No. Hfr. 





Part No. 


ffftBtive 


Oacont 


Mhp a HMcrlnticn 


TiKh 


Hfr. Part No. 


A4R732 


322-3198-00 






RES,FXD.FUJi|:1.13K 0HUX,0.2W,TC=T0 


80009 


322-3198-00 


A4R733 


322-3203-00 






RES,FXD,FILH:1.Z7K GW,U.0.2V.TC=TO 


57663 


CR620 FXE 1K27 


A4R73? 


322-3249-00 






RES,FXD,FILM:3.83K OW.W,O.2W,TC-T0 


56845 


ORDER BY OESCR 


A4R738 


322-3261-00 






RES,FX 0 ,FILM: 5 .UK OtW.lX.O.TWJCTO 


80009 


322-3261-00 


A4R739 


311-2227-00 






R£S.VAR.N 0 fM:TRMR. 10 O 0 M 4 . 20 X. 0 . 5 U LINEAR 


TK1450 


6F0$Ur 100 


A4R740 


311-2231-00 






RES.VAR.NCMM^TIMUK Ofl.20X.0.SW 
LINEARTAPE 8 REEL 


TK1450 


6F06UT IK 


A4R741 


322-3240-00 






KS.F5ffi,FriH:3.09K OW,1X.0.2W,TOTO 


91637 


CCFSO- 2630900 F 


A4R742 


322-3198-00 






RES,FX8.F1LH:1.13K01M.1X,0.2W,T>TO 


80009 


322-3198-00 


A4R743 


322-3203-00 






R£S,F)D,FIL)(:1.27IC CH1.1X.0.2W.T>T0 


57668 


CRB20 FXE 1K27 


A4R744 


313-1470-00 






RES.FXO.FIU 1:47 


57668 


TR20JE 47E 


A4R745 


322-3177-00 






RES,PXD.nm:68l 0 f* 1 . 1 X, 0 . 2 W.TOT 0 


91637 


CCF50-26681ROF 


A4R74B 


322-3121-00 






RES,R(D.FILM:178 0HUX.0.2W.TOT0 


57666 


CRB 20 FXE 178 E 


A4R747 


322-3097-00 






RES.FXD.FIlHilOO 0H4.1X,O.2W,TC*T0 


57668 


CRB 20 FXE lOOE 


A4R748 


322-3293-00 






R£S,FXD.FII>I:11K OW.lX,0.2l<,TC-TO 


57668 


CR620 FXE IIKO 


A4R749 


311-2234-00 






RES,VAR,N 0 NyU:TfMR, 5 K 0 t«, 20 K, 0 .SW 
LINEARTAPE & REa 


TKU50 


6F061R' 5K 


A4R7SO 


322-3293-00 






RES,FXD,FI1«:11IC OW,1X.O.W.TC«TO 


57568 


CRB20 FXE UKO 


A4R751 


322-3326-00 






RES,FXD.F1U1:24.3K OH 1 ,lX, 0 .aif,TC-TO 


91637 


CCF50-2F24301F 


A4R7K 


322-3001-00 






RES.FXD,FI171:10 OW,1X,0.2W,TC»TO 


57868 


CRB20FXE160E 


A4R753 


322-3216-00 






RES.FXD,Fim:1.74K01W,lX,0.2U,TC=T0 


57668 


CR820 FXE 1K74 


A4R754 


311-2227-00 






RES,VAR.NONW:TmR.in C»(.20X,D.SW LINEAR 


TK1450 


GF 06 UT 100 


A4R755 


313-1620-00 






RB.FXD.FILH ;62 (»fl,SX, 0 . 2 U 


57668 


TR20JT6S62E0 


A4R753 


313-1224-00 






RES.FX 0 ,FlLH; 22 tK. 5 X. 0 . 2 W 


57688 


TR 20 JE 22 DK 


A4R7^ 


322-3414-00 






RES,FXD.F 1 UH: 200 K 0 W,IX. 0 - 2 WJC=TD 


91637 


CCF5C6200C2F 


A4R767 


313-1333-00 






RB,FXD.nU 4 : 33 X. Cm.SX.O.TW 


57668 


TR20JE 33K 


A4R769 


322-3308-00 






RES.FXD,FIU4:15.aC 0m,lX,0.2W.TC=T0 


57668 


□£20 FXE 1SK8 


A4R771 


322-3385-00 






RES.FXD,FIUI:100K 0HK.1X.0.2WJOT0 


57668 


CR820 FXE lOffC 


A4R772 


322-3414-00 






RES,FXD,FIU4:200K 0tf1,lX,0.2W,TJ>T0 


91637 


CCF50G20002F 


A4R774 


313-1224-00 






RES. FXO, FILM: 220K. SX.0. 2W 


57668 


TR20JE Z20K 


A4R7B1 


322-3385-00 






RES.FXD,FIU4:l00li: OrtUX.0.2W.TC=TO 


57668 


CRB20 FXE lOOK 


A4R790 


322-3001-00 






RES,FXD,FILM:10 OH1.1X.O,2W,TC=TO 


57668 


CRS20FXE180E 


A4S701 


260-2023-02 


eololoo 


80114^ 


SUrrCH.RCfTARr:TIMIN6,A/6 SWEQ> 


80009 


260-2023-02 


A4S701 


260-2023-03 


6011486 




SWITCH, R0T0R7:TIMIN6,A/B S^ 


82104 


ORDER BY OESCR 


A4U715 


156-1191-01 






MIO«m,LrNEAR:BIITT.WAL OPNL AMPL.SCSN 


60009 


156-1191-01 


A4U7S0 


156-1150-00 






lC.LlNEAR:0IFOLAR.Vtt.TAGE R^ULATOfi;NEG 5V. 
10CHA;79U>5A,TO-9Z 


80009 


156-1150-00 


A4U751 


156-0991-00 






MlCRim,LlN£AR;VDLTA£E RffiULATDft 


80009 


156-0991-00 


A4U760 


155-0124-00 






MICROOCT.LINEARiHORlZ PREAH» 


80009 


155-0124-00 


A4VR746 


152-0667-00 






SEWCOW OVC.OI;ZEN.S1,3.0 V # 2X AT 2NA 


80009 


152-0667-00 


A4VR749 


152-0149-00 






SEHICONO 0VC.DI:Za.SM0V,5(,0.4W.()O>7 


04713 


1N961B 


A4US201 


175-9849-01 






CA ASSY,SP.ELEC:3,22 UG. 3.0 L.R 1 E 80 N 


TK1S44 


ORDER BY OESCR 


A4U9705 


175-6137-00 






CA ASSY,SP.ELBI:8,26 MG.6.0 L.RIB80N 


80009 


175-6137-00 
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fWiwwt Hn 


Tektrsnix SeriaVA3sori>1y No. 
Part Hn. FfCuntiw Ikcent 


Baa A Rnrrintiai 


Mfr. 

rnrtt 


Wt. tert Ho. 


AS 


671-0791-00 


CIRCUIT BD ASSY:ALT SWEEP; ;389-0735-XX 
WIRED 


80009 


671-0731-00 


A5C605 


261-0771-00 


CAP.FXD.CEft OI:2200Pf,20K,200V 


04222 


SA106E223«U\ 


ASC606 


290-0776-00 


CAP,FXD.ELCTLT:220F,4«0-20 X.IOV 


55680 


ULA1A220TAA 


WC610 


261-0662-00 


CAP.FXD.CER DI:0.001UF.+80-20K,lOW 


04222 


MA101C102MAA 


ASC643 


261-0611-00 


CAP.FXO.CER 01;1DPF,10X.100V 


04222 


haioiaioqkaa 


A5C646 


290-0776-00 


CAP.R(D.ELCTLT:22tff ,*50-20 X.IOV 


55680 


ULA1A220TAA 


ASC6SS 


281-0773-00 


CAP.FXO.CER OI:0.01UF,KK,100W 


04222 


KA201C103NAA 


A5C657 


281-0662-00 


CAP.FXO.CER Oh0.001UF.*e&-2l»,100V 


04222 


HA101C102MAA 


A5C659 


290-0246-00 


CAP.FX0,ELCTLT:3.3UF.l(».15V 


12954 


03R3EA1SK1 


ASC66S 


281-0797-00 


CAP.FXO.CER DI;15PF,1«,100V 


04222 


SA106A150KAA 


A5C667 


281-0759-00 


CAP.FXD.CER 0l:22PF.10X.l0OV 


04222 


HAlOy^EOKAA 


A5C672 


281-0759-00 


CAP.FXO.CER OI:22PF.10X,100V 


04222 


MA101A220KAA 


ASCfi94 


281-0775-01 


CAP.FXD.CER 01 :0.1Uf.2C«.50V 


04222 


SA10SE104MAA 


A5CR62S 


1S2-0141-00 


SENICOO OVC,DI:SU.S1.3OV.150m,3OV.0O-7 


80003 


152-0141-00 


A5CR326 


1S2-0141-02 


SEHICOND 0VC,OI:SW,SI,30V.15CM.30V, 00-35 


03508 


OA2S27 (1N4152} 


ASCR680 


152-0141-02 


SEWCOH) DVC.OI:SW.SI.30V.150m,30V.OO-35 


03506 


0A2527 (1N4152} 


ASCR684 


152-0141-02 


SEMICON) OVC,OI:SW.SI.30V.lSIMA.3CiV.OO-35 


03508 


DA2527 (1N4152) 


ASCRESS 


152-0141-02 


SEMICOND DVC.0I:SW,SI,3OV.150HA, 30V, DO-35 


03508 


0A2627 (1N4152) 


ASCRE87 


152-0141-02 


S^IOWD DVC.Dl;SW.SI,3OV.l50W.3CV.D0-35 


03508 


QA2527 (1N41S2) 


ASCR616 


152-0153-00 


SEMICOND 0VC,0I:SW,SI.10V.5OlA,.DO-7 


07263 


FD7003 


ASCR817 


152-0141-02 


SEHICOHO OVC.OI;SW,Sl.3QV.lSOW,30W.DO-35 


03508 


DA2527 (1M1S2) 


A5J4220 


131-0569-00 


TE»I,PIN:0.46 L X 0.025 SO PH BfiZ S.0 PL 
(Oiwnm OF 4) 


22526 


48283-029 


A5L6S7 


■ 120-0382-01 


COIL,RF:210UH.*28/-43X.14 TURNS 


TK1345 


120-03^-01 


A5Q630 


151-0369-00 


TW«SIST0R:PNP,SI,X-55 


80009 


151-03G9-M 


AS0631 


151-0369-00 


TRANSlSTOR:PNP,SI,X-55 


80009 


lSl-0369-00 


A5Q637 


151-0276-00 


TRANSISTOR:PNP.SI.TO-92 


80009 


151-0276-00 


A5QB43 


151-0190-00 


TRANSlSTOR:M>N,SI.TO-92 


60009 


151-0190-00 


A5Q670 


151-0168-00 


TRANSISTOR; FNP.SI.TO-92 


80009 


151-0188-00 


A50674 


151-0188-00 


TRAKSISTCfi:PNP,SI.T0-92 


80009 


151-0188-00 


A50682 


151-0186-00 


TRANSIST0R:«P.SI,T0-92 


800C9 


151-0188-00 


ASQ683 


151-0188-00 


TRANSIST0R;nP.SI.r0-92 


800C9 


151-0188-00 


A506d4 


151-0190-00 


TRANSISTCR:IWI.SI,T0-92 


80009 


151-0190-00 


A5Q687 


151-0190-00 


TRANSISTOR;NPN.Sr,TO-92 


8O0O9 


151-0190-00 


A5R604 


322-3180-00 


RES.FXD.FIUi:732 OHH.1X.0.2W,TC=TO 


80009 


322-3160-00 


A5R605 


322-3141-00 


RES.R0J,FIUi:287 Oifl.lX,0.2W,H>TO 


57668 


CR620 FXE 287E 


ASR606 


322-3196-00 


RES.FXD.FlWil.OTK OfPi.W.O.EW. 10=10 


80009 


322-3196-00 




322-3225-00 


RES.FXD,nLH:2.I5K 0W,1*,0.2W,TC=T0 


57666 


QiB20 FXE 2K15 


A5R610 


322-3133-00 


fi£S.FXD,FIlJi:237 OHi.W.0.2W.TI>TO 


80009 


322-3133-00 


A51611 


313-1470-00 


RES,FXD.FIUi:47 Otl.5(.0.2W 


57666 


TR20JE47E 


ASR613 


322-3097-00 


RES.FXO.FUJiilOO Om.l%,0.2W.Tt>TD 


57668 


CRB20 FXE lOOE 


ASR614 


322-3130-00 


R£S.FXD.FIUi:221 OHi.lS,0.2W.TC-TO 


80009 


322-3130-00 


ASR616 


322-3145^» 


RES.FX0.FIUi:316 OHi.W.O.EW.TOTO 


57663 


CR820 FXE 316E 


ASR617 


322-3182-00 


R£5,FXD,FU>I;766 0H4,1X,0.2W,TC-T0 


80009 


322-3182-00 


A5R$18 


322-3141-00 


R£S.FX0.ni>i:287 OHi.W.O.a.TC-TO 


57668 


CIS20 FXE 287E 


ASRSld 


322-3215-00 


R£S,FX0,FIIX:1.B3X OiM,lX,0.2W.TCaT0 


eoo» 


322-3215-00 


ASR621 


322-3215-00 


RES.FX0.FIL>I:1.69K 0W,1X,0.2W,TC=T0 


60QCS 


322-3215-00 


A5R623 


322-3158-00 


R£S.FX0,FUM:432 0Hi.lX.O.2W.Tl>Tfl 


57668 


CRS2D FXE 432 


A5R624 


322-3158-00 


RES.FXD.FU>I;43Z (»i,lX.O.2W,TC=T0 


57668 


CRB20 FXE 492 


A5RS2S 


322-3261-00 


RES.FX0.FIUH:5.11K Qtti.lX.0.2W.TC-TO 


80009 


322-3261-00 


A5R626 


322-3193-00 


RES,FXD.FIL7i:lK Qm.lX.0.2W.TC=TI) 


57668 


CRB20 FXE im 


A5R627 


311-2273-00 


l£S.VAR,N0IAM;TI9fl.2K OW.COX.O.SW 


dOKS 


311-2273-00 


A5R628 


322-3261-00 


i^,FXD,FILil:5.11K Clfl,lX.0.2W.TC«TO 


80009 


322-3261-00 


A5RS30 


322-3158-00 


R£S.FXD.FILX:432 OW,1X,0.2W.7C=TO 


57668 


CRB20 FXE 432 


fSR^l 


322-3158-00 


R£S.FXD.FILM:432 0»i.lX.0.2W,TI>TO 


57668 


CR820 FXE432 


ASR632 


322-3126-00 


R£S.PXO.FI[>!:200 0W.1X.0.2U.TC=T0 


91637 


GCF501G200ROF 


ASR633 


322-3121-00 


RES.FXD,FILM:178 0ifl.lX.0.2W.TC=TO 


57668 


CRS20 FXE 178E 



8-38 



REV APR 1930 




Iteplaceable Electrical Parts - 2232 Service 



CtuiKiHil. Mr). 


Tefctponix Sena1/Ass^>1y No. 
Part No. Crfectiw Dscont 




Nfr. 

Cods 


Hfr PBrt Hn. 


A5R634 


322-3121-00 


R£S.FXD,FU>I:178 CH1.W,0.2W,TC=T0 


57668 


CRB20 FXE 178E 


A5R637 


322-3305-D0 


RES.FXD.FlUiaOOK Orti,lX,0.2W,T(>=TD 


57666 


0^820 FXE lOOK 


A5R633 


322-3193-00 


RES.FXD.FlLWilK 0HH,K,0.2M,TC=T0 


57668 


CRB20 FXE 1X00 


A5R640 


3is-oie$-oo 


RES,FXD,FIU<I;1.6M 0H4.S1.0.25W 


01121 


X18S5 


A5R642 


322-3314-00 


R£S,FXD,FIL>I:16.2K IW,1X,O.ZW,TC=TO 


80009 


322-3314-00 


A5R643 


322-3322-00 


RES,FXD,FIL>I:22.1K CW,1«.0.2W.TC=TO 


57668 


CRB20 FXE 22X1 


A5R640 


322-3261-00 


RES.fi(D.FU>l;5.11K 0t«,l%,0.2W.TC=T0 


80009 


322-3261-00 


A5R6S0 


322-3281-00 


RES,FX0,FILH:5.11K DW,lX,0.2tf,TOT0 


80009 


322-3261-00 


ASI^Sl 


322-3277-00 


RES,FXD,FIUi:7.5K 0Hi,lX,0.2W,TC=TO 


57668 


CRB20 FXE 7X50 


A5I»52 


311-2271-00 


RES,VAR,K0NM;TW«.5K 0HM,2CK,0.SW 


80009 


311-2271-00 


ASR6S 


322-3289-00 


RES,FXD,FIU1:10tC 0rti,lX.0.2W.TOT0 


57866 


CR820 FXE 10X0 


A5R655 


313-1470-00 


RES.FXD,F1LM:47 DW,a.0.2W 


57668 


TR20JE 47E 


A5R657 


322-3193-00 


I^,FX0,FILM:1K Oft.lX.O,2tf,TC-TO 


57E6B 


CR^ FXE 1X00 


A5R6S9 


322-3130-00 


RES,FXD,FIl>l;221 0HM,1X,0.2W,TC=T0 


80009 


322-3130-00 


A5R660 


322-3162-00 


R£S,FXt),Fim:475 0H1,l%,O.2W,TCaT0 


57666 


CRB20 FXE 475E 


A5R662 


322-3249-00 


RCS,FXD,FIL>I:3.83K OH>I.1X.0.2W.TC=TO 


56845 


ORDER BY DESCR 


^5R663 


322-3193-00 


1^,FX0,FIU1:1K OW.lX.O.af.TOTO 


57668 


CRB20 FXE IKOO 


A5R6&4 


322-3249-00 


R£S,FXD,FILM:3.83K OHi.lX.0.2M,TC=TO 


5684S 


ORDER BY D^R 


A5R66S 


322-3356-00 


(^.F30).FIL«:49.9K 0m.lX,O.ZI4,TC-T0 


80009 


322-3356-00 


A5R667 


322-3239-00 


R£S,FX0,FIL«;3.01K 0»«.1X,0,2W,TC»TO 


57668 


CRB20 FXE 3X01 


A5R668 


322-3261-00 


(^,FXD,FILJ4:5.11K 0Hi.lX.O.2W,TC=TO 


80009 


322-3261-00 


A5R6E9 


322-3193-00 


RES.FMJ.FIUiilK: Oifi,lX.0.2M,TOTO 


57668 


CRB20 FXE 1X00 


A5R670 


322-3193-00 


RES,FXO,FIUi:lK Oi«,lX.O,2W,T&>TO 


57868 


CRB20 FXE 1X00 


A5R671 


32^-3193-00 


l^,FXD,Fll>lilK OHi,lX.0.2W.TC=TO 


57668 


CRB20 FXE mo 


A5A672 


322-3147-00 


RES,FXD.FlUi:332 0HM,1X.0.2U.T>T0 


80009 


322-3147-00 


A5R674 


322-3193-00 


fi£S,FXD,FlU1:lK OW.lX.O.Etf.TOTO 


57868. 


01820 FXE 1X00 


ASR678 


322-3164-00 


I^.FX0.FIW:499 0W,lX.fl.2U.T>T0 


57668 


01820 FXE 4998 


A5R679 


313-1470-00 


l^,FX0,FIUi:47 0(fi.5X,O.2W 


57666 


TO20JE 47E 


A5R682 


322-3158-00 


|^,FXD,FIL>I;432 0HM,1X.0.2U.1>T0 


57666 


CRB2D FXE 432 


A5RS83 


322-3158-00 


RES,FXl),FlUi;432 CHM,lX.0.2U.TD=t0 


57668 


CR82D FXE 432 


A5R6B4 


322-3147-00 


RES,FX0,FIU1:332 O«.lX,0.2U.TC=T0 


80009 


322-3147-00 


A5R666 


322-3121-00 


HES,FXD.FlUi:178 C«M,1X.0.2U,TC=T0 


57668 


CRB20 FXE 178E 


ASI^ 


322-3147-00 


RES,FXD,FUJi:332 0HH.1X.0.2W.TOT0 


80009 


322-3147-00 


ASRSeS 


322-3121-00 


RES.FXD,FIUi:178 QH1.1%.0,2M.TC=T0 


57668 


CRB20 FXE 178E 


A5R6e9 


322-3162-00 


ft£S.FXD.FILW:475 0i»l.lX,0.2W,TOT0 


57668 


CR820 FXE 475E 


A5R816 


322-3265-00 


R£S,FXD,FILM;5.62K OW,lX,O.2tf,TC-T0 


80009 


322-3265-00 


A5R817 


322-3239-00 


RES.FXD.FlLWsS.OlK 0rti,lX.0.2W,TC=T0 


57668 


CRB20 FXE 3X01 


A5U6(» 


234-0107-20 


INTE6RATED CtT:SCmiTr TRIG6ER 


80009 


234-0107-20 


ASU6SS 


1S6-1126-00 


MlCROCICr,LINEAR:VOLTAfiE COKPARATOR 


80009 


156-1126-00 


A5U660 


156-0365-00 


IC,DI6ITAL;LSnL,GATES;HEX INV;74LS04.0IP14 
,3, TUBE 


80009 


156-0385-00 


A5U66S 


156-0362-00 


IC,0I6ITAL:LSnL,eATES;QUAD 2-11^ N«®;74 
LSOO,DIP14.3,TUB£ 


80009 


156-0382-00 


ASU670 


156-1639-00 


IC,OISITAL:SX,FLIP FLOPsDUAL NASTER-SIAVE; 
10Hl3l,t)IP16.3 


80009 


156-1639-00 


A5U660 


156-0382-00 


IC,0IGITAL:LSnL,6ATES;qUAD 2-IMPUT NAND;74 
LS»,DIP14.3.TUB£ 


80009 


156-0362-00 


A5VR660 


152-0195-00 


SEHICON) DVC,Dl:Z£N,SI,5.1V,5X.0.4W,00-7 


60009 


152-0195-00 


ASW638 


131-0586-00 


BUS,CCM)UCTOR:DLNMy RES.0.094 00 X 0.225 L 


24546 


GMA 07 


A5U643 


131-0566-00 


BUS.COnOUCTOR:OlimY RES. 0.094 00 X 0.22S L 


24546 


OKA 07 


ASW668 


131-0586-00 


8US,CtMDUCT0R:DLItlY RES, 0.084 00 X 0.226 L 


24546 


DMA 07 


ASW672 


131-0566-00 


BUS,aNXCTOR;QLM>IY RES, 0.094 CD X 0.22S L 


24S46 


cm 07 


A5W67& 


131-OS66-00 


euS,aWDUCTOR:OOm RES,0.094 go X 0.2^ L 


24546 


om 07 


A5M590 


131-0566-00 


BUS,CONDUCTOR:DLWY RES, 0.094 X X 0-2^ 1- 


24546 


OHA 07 


A94691 


13H»66-00 


8US,C0NDUCT0R:0lMi|Y RES, 0.094 X X 0.2^ L 


24546 


CHA 07 


A5V695 


131-0566-00 


BU5.CONDUCTOR;OU6IY RES, 0.094 X X 0.225 L 


24546 


CHA 07 


ASU696 


131-<»66-00 


BUS.CONDUCTQRiOlMfr RES, 0.094 X X 0.225 L 


24546 


cm 07 
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Replaceable Oectrlcal Parts - 2232 Service 



Tdctnnix 
lb. Part Mo. 



Serial/Assotly No. 

Effeetlto ftarmt Nwe > Oeecriiitiiwi 



Hfr. 

Mfr. fart Wo. 



A5US400 131>053»H)0 



nSH,PIN:0.46 L X 0.025 SQ PH BRZ OLD PL 22S6 48283*029 
(QLWfTITY OF 27) 
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Iteplaceable Electrical Parts - 2232 Service 



Tdctrotrix Seria1/Assori>1y No. Mfr. 



CoBJonent No. 


Airt No. Effective Oecmt 


Nmk ft DRKriation 


Colt: 


Mfr. Part Ns. 


A6 


670-7615-01 


CIKUIT 80 ASSY:EMI FILTER 


80009 


670-7615-01 


A6C900 


2S5-12S2-00 


CAP.FXD.PlASTlC:0.16UF.10X,25WAC 


0S243 


F1772-415-2000 


ASC902 


2a5-1192-00 


CAP.FXD.PPR 01:0.0022 UF.20X.250VAC 


TK051S 


PME271Y510 


A6C903 


2B5-1192-00 


CAP.FXO.PPR 01:0.0022 UF.2(K,250VAC 


TK0515 


PME271Y510 


A6R900 


301-0474-00 


RES,FX0,P1L>I:47CK OHi.SZ.O.SW 


19701 


5053CX470KDJ 


A6R901 


301-0512-00 


R£S.FXI).nLH:5.]K Oifl.SX.O.SU 


19701 


SOSaCXSKlOOJ 


A6R903 


301-0131-00 


RES,FXO.nLJ1:l30 OW.a.O.SW 


19701 


5053CX13CRDJ 


A6RT901 


307-0863-00 


R£S,T)OimL:10 CMi.lOX.NTC 


1S454 


S6-13S 


A6RV901 


307-045&K)0 


RES.V S£NSITIVE:250VAC, 20V, METAL OXIDE 


035(» 


M3V-V25CLA15A 


A6T901 


120-1449-00 


TRAKSFDRHER.RFrCOiWN >0:£.2.mH.2A 


80009 


120-1449-00 


A$T903 


120-1455-00 


THAKSF0fiMER,RF:OIFfER£NTIAL HOOE.POT CORE 


TK1421 


120-14M-00 


A6W90U 


196-0531-00 


L£AD,aECTRICAL:18 AUG, 3.0 L.8-01 


80009 


196-0531-00 


A6W9041 


195-7745-00 


LEAD.£LECTRICAL:18 AVe.3.5 L.8-04 


80009 


195-7745-00 


AEU9091 


196-OS05-00 


LEM,ELECT1UCAL:ie Ah6,3.0 L.8-9 


80009 


196-0505-00 


A6tA191 


195-7747-00 


L£AD.ELECTRICAL;18 MG.3.5 L.8-19 


80009 


195-7747-00 
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Replaceable Electrical Parts - 2232 Service 





Tefctrcnix 


Serial/Asso^ly No. 




»fr. 


Mfr. Part No. 


tiiiiMiviit Nn. 


Part H3. 


EffBtiW 




1 ^ % th ■■littttcn 


Cnk 


AlO 


671-0796-02 






CIRCUIT BO ASSYiSTCAAfiE 


80009 


671-0796-02 


A1X2200 


281-0775-01 






CAP.FXO.CER 0I:0.1UF,20X,50V 


04222 


SA10SE104MAA 


A10CZ201 


281-0775-01 






CAP.FXO.CER DI:0.1ir,20X,SOV 


04222 


5A105E104MAA 


A10C2202 


281-0221-00 






CAP,VAR,Ca OI:2-iOPF,100V 


72982 


0S13013A 2 0-10 


A10C22O3 


281-OBll-OO 






CAP.FXD.CER 0I:10PF,1CK.1QCIV 


04222 


KUOIAIOOKAA 


A10C2204 


281-0775-01 






CAP.FXO.CER DI;0.1UF.20X,50V 


0i222 


SAI05E104KAA 


A10C220S 


281-0775-01 






CAP.FXD.CER 01;0.1UF.2QX.50V 


04222 


SA10^104HAA 


A10C2206 


281-0611-00 






CW.FXD.CER D1:10PF,1CK.100V 


04222 


hWlOlAlDOKAA 


A10C2207 


281-0221-00 






CAP.VAR.CER DI:2-10PF,100V 


lisei 


0513013A 2 0-10 


A1X2208 


281-0775-01 






CAP.FXD.CER D1:0.1UP.2(».50V 


04222 


SA105E104HAA 


AIX2E09 


281-0775-01 






CAP.FXD.COl DI:0.1tJF.20X.S0V 


04222 


SA105E104MM 


A10C2210 


281-0775-01 






CAP.FXD.CER 0I:0.1UF.2OX.50V 


04222 


SA105E104H\A 


A1CC2211 


281-0862-00 






CAP.FXD.CER Dl:0.00uf.«80-20X,100V 


04222 


MAIOICIO^ 


A10C2ZU 


281-0862-00 






CAP.FXD.CER DI:0.001I.F.46D-2a(.100V 


04222 


mi0lC10274AA 


A10C2213 


281-0775-01 






CAP.FXD.CER DI;0.1UF.2«.50V 


04222 


SA10S104MAA 


A10C2214 


281-0775-01 






CAP.FXO.CER 01 ;0.1UF.20K.50V 


04222 


SA10SE104HAA 


A10C2271 


281-0688-00 






CAP.FXO.CER OI:7.5PF.+/-0.5PF.500V 


96733 


XR3446 


A10C2272 


281-0810-00 






CAP.FXO.tSl OI:5.WF.f/-0.5PF.100V 


04222 


HU01A5R6DAA 


A10C2273 


281-0810-00 






CAP.FXO.CER DI:5.6PF,*/-0.5PF.100V 


04222 


HAlOU^eOAA 


A10C2293 


281-0756-00 






CAP.FXD.COl OI:2.2Pf.V-0.5PF.200V 
(SELECTED.HAY NOT BE REQUIRED) 


04222 


5A102A2R2DAA 


A10C2296 


281-0756-00 






CAP.FXD.CER DI;2.ZPF.+/-0.5PF.2CI0V 
(SELBITED- mr NOT BE REQUIRED} 


04222 


SA102A2R2QAA 


A10C341C 


281-0775-01 






CAP.FXD.CER 01:0.11^, 20X.50V 


04222 


SA105E104HAA 


A10C3411 


281-0775-01 






CAP.FXD.CER OhO.lir.ZOX.SOV 


04222 


SA105E104HAA 


A1K3412 


281-0775-01 






CAP.FXD.CER DIiO.lUF.ZaX.SOV 


04222 


SA105E104HAA 


A1K3413 


281-0775-01 






CAP.FXO.CER DI:0.1UF.2CR,50V 


04222 


SA105EI04FHA 


A10C3420 


281-0775-01 






CAP.FXD.CER 01:0.1UF.2(K,50V 


04222 


SA105E104HAA 


A10C3421 


281-0775-01 






Ctf.FXD.CER 0I:0.1UF,2CK,S0V 


04222 


5A105E104MAA 


A10C3422 


281-0775-01 






CAP.FXD.CER 0I;0.1UF.20X,50V 


04222 


SA105E104WA 


A10C3423 


261-0775-01 






CAP.FXD.C01 OI:0.HJF,20X,5CW 


04222 


SA105E104HAA 


AICCAOOO 


281-0775-01 






CAP.FXD.CER DI:0.1UF.2QX,50V 


04222 


SA1KE104HAA 


A10C4003 


281-0775-01 






CAP.FXD.CER D1:0.11^.20X.50V 


04222 


SA105E104MAA 


A1CC4004 


281-0775-01 






CAP.FXD.Ca DI;0.1UF.20X,50V 


04222 


SA1C£E104MAA 


A10C4005 


281-0775-01 






CAP.FXD.CER DI:0.1UF,20S:,5(W 


04222 


SA105E104MAA 


A1CC4006 


281-0775-01 






CAP.FXO.CER DI:0.1Uf.2a.50W 


04222 


SAICSEICMHAA 


A1X4007 


281-0775-01 






CAP.FXD.O 0I:0.UF.2OX.5OV 


04222 


SA10SE104MAA 


A1DC4008 


281-0775-01 






CAP.FXD.CER OI:0.1UF.20X,50V 


04222 


SA105E104HAA 


A10C4100 


281-0775-01 






CAP.FXD.CER 01;0.1UF,2CR.5m 


04222 


SA105E104WA 


A1X4I01 


281-0775-01 






CAP.FXD.CER OI:O.llA^.2CR.50V 


04222 


SA10K104MAA 


A10CA102 


281-0775-01 






CAP.FXO.CER D1:0.1UF.20X,SOV 


04222 


5A105E104HAA 


A1QC4103 


281-0775-01 






CAP.FXD.CER Dl:0.1ir,20X,50V 


04222 


SA1CSE104MAA 


A10C4104 


281-0775-01 






CAP.FXD.CER DI;0.1UF,20X,SOV 


04222 


SA10SE104MAA 


AI0C4105 


281-0775-01 






OU>.FXO,CER OI:0.11F.2(K.50V 


04222 


SA105E104NAA 


A10C4106 


281-0775-01 






CAP.FXD.CER DliO.UF.ZQX.SOV 


04222 


SA105E104MAA 


A10C4112 


281-0775-01 






CAP.FXD.CER DI:0.1UF.20X.50V 


04222 


SA105E104MAA 


A1X4I20 


281-0775-01 






CAP.FXO.CER D1;0.1UF.2CK.50V 


04222 


SA105EI04KAA 


a:ix:412i 


281-0775-01 






CAP.nol.CER DI:0.1UF.2CK.50V 


04222 


SA105E104HAA 


A10C4124 


281-0775-01 






C/^.FXD.CER OI:0.1UF.2aK.SOV 


04222 


SA105E104MAA 


A10C4201 


2K-1343-00 






CAP.FXD.PIASTIC:330PF,1DOV.SX 


110573 


FKP2 330 SX lOOV 


A10C4203 


281-0759-00 






CAP.FXD.CER O1:22PF,1(K.1O0V 


04222 


MA1O1A220KU 


A10C4220 


281-0775-01 






CAP.FXD.COl DI:0.1UF.20X.50V 


04222 


SA105E104MM 


A10C6101 


281-0661-00 


8010100 


B012038 


CAP.FXD.CER 0I:270PF.a,50V 


04222 


SA101A27UAA 


A10C6101 


281-0786-00 


8012039 




CAP.FXD.CER 01;150PF.1(».10W 


04222 


HAIOIAISIKAA 


A1XB1Q2 


281-0775-01 






CAP.FXD.CER D!:a.lUF,2(K,S0V 


04222 


SA105E104MAA 


A10C6103 


281-0775-01 






CAP.FXD.CER DI:0.1Ur.2CK.SOV 


04222 


SA105E104HAA 


A10C6106 


281-0775-01 






CAP.FXD.CER DI:0.1UF.2CR,SDV 


04222 


SA10SEI04HAA 


A10C6107 


281-0775-01 






CAP.FXO.CER DI:0.1UF.20X.50V 


04222 


5A105E104MAA 



8-42 



REV APR 1990 



Replaceable Electrical Parts - 2232 Service 



TeMroiiK Seria1/Assaii)1)r No. Nfr. 



r/nfwmt Nn. 


Part No. Effatiw Oacait 


Hn 1 Dncriotien 




Hfr. Pwt Ik). 


A10C6106 


281-0775-01 


CAP.FXO.CEft 0I:0.1UF,2CK,S(W 


04222 


SA1OSE104FAA 


A1X6109 


ai-0775-0l 


CAP.FXD.CER D1;0.UF.20X.S0V 


04222 


SA10SE104WVL 


A1X6110 


281-0775-01 


CAP.PXD.CER Dl:0.1UF.2O%,SOV 


04222 


SA1O5E104HAA 


AlXBlll 


281-0775-01 


CAP.FXD.CER m:0.1UF.2aX.SOV 


04222 


SA105E104MAA 


A10C6U2 


281-0775-01 


CW.FXD.CER 01:0.1UF.2CK.50V 


04222 


SA105E104MAA 


A1X6113 


281-0775-01 


CAP.FXD.CER Dl:fl.lUF.2CK,S0V 


04222 


SA105E104MAA 


A1X6114 


281-0775-01 


CAP.FXD.CER DI:0.1UF.2CR.S0V 


04222 


SA105E104HAA 


A10C6U5 


281-0775-01 


CAP.FXD.CER 01:0.1UF,2(«,50V 


04222 


SA105E104MAA 


A1X6116 


281-0775-01 


CAP.FXD.CER DI:0.1UF,20X,S0V 


04222 


SA10SE104MAA 


AIK6117 


281-0775-01 


CAP.FXD.CER DI:0.1UF,20K.50V 


04222 


SA105E104MAA 


A1X6119 


281-0775-01 


CAP,FXD.C£R 01:0. IDF, 20K.5OV 


04222 


SA105E104HAA 


A1X6121 


281-W14-00 


CAP.FXD.CER 01:100 PF.IOX.IOOV 


04222 


NAIOIAIOIMA 


A1X6122 


281-X14-O0 


CAP.FXD.CER 01:100 PF.lOl.lOQV 


04222 


WIOIAIOIKAA 


A1K6123 


281-X14-00 


CAP.FXD.CER 01:100 PF.IOX.IOOV 


04222 


HAIOIAIOIKAA 


A1K6124 


281-X14-00 


CAP.FXD.CER 01:100 PF.IOK.IOOV 


04222 


WAIOIAIOIKM 


A1XS130 


281-0862-00 


CAP.FXD.CER DI:O.O0Uf,-^2CK.lOOV 


04222 


KAIOICIOZHAA 


A1K6152 


281-0775-01 


CAP.FM.CER OI:0.1UF.2CK,50V 


04222 


SA10SE104mA 


A1X61S3 


281-0775-01 


CAP.FXD.CER OI:O.lUF.2C«,50V 


04222 


SA105E104WA 


A1X6154 


281-0775-01 


CAP.FXD.CER OI:0.lUF,2(K,50V 


04222 


SA10SE104MAA 


A1X61SS 


281-0775-01 


CAP.FXD.CER D1:0.1UF.20K,50V 


04222 


SA1O5E104HAA 


A1X61B0 


281-0775-01 


CAP.FXD.CER DI:0.1UF.20X.50V 


04222 


SA105E104HAA 


A1X6161 


281-0775-01 


CAP.FXO.CB DI:O.lUF.20K,5OV 


04222 


SA105E104MAA 


A10W1B2 


281-0775-01 


CAP.FXD.CER DI;0.lUF,2«,5OV 


04222 


SA105E1O4HAA 


A10C6201 


290-X46-X 


CAP. FXD.acTLT:3.3lF,iOX. 15V 


12954 


D3R3EA15K1 


A1X6202 


281-0775-01 


CAP.FXD.CER DI;0.1UF.20X.50V 


04222 


SA10SE104KAA 


A10C6203 


281-0775-01 


CAP.FXD.CER DI;0.1UF,2(K.SOV 


04222 


SA1C^104MAA 


A1K6204 


281-0775-01 


CAP.FXD.CER 0I:0.1UF.20X.50V 


04222 


SA105E104MAA 


A1X6205 


281-0775-01 


CAP.FXD.CQl OI:O.lUF.2CK,50V 


04222 


5A105E104MAA 


A1KB206 


281-0775-01 


CAP.FXD.CER 0I:0.1lF.2CfX,S0V 


04222 


SA10K104HAA 


A1K6207 


281-0775-01 


CAP.FXD.C®^ DIt0.1UF.2(K,5CW 


04222 


SA10SE104MAA 


A1X620B 


281-0776-01 


CAP.FXD.CER 0r;0.1UF.2C«.S0V 


04222 


SA105E104VW 


A1X6210 


290-0920-00 


CAP,n(D,ELC7lT:33UF.+50-2CK,35WVX 


55680 


UVX1H330HW 


A1X63Q1 


281-0775-01 


CAP.FXO.ra OI:0.1UF.2Cft.SOV 


04222 


SA105£104rtW 


A1X6302 


281-0775-01 


CAP.FXD.CER DI:0.1UF.2CK,50V 


04222 


SA105EI04mA 


A10C6303 


281-0775-01 


CAP.FXD.CER 0I:0.1UF,2(K,S0V 


04222 


SA105E104H4A 


A10C6304 


281-0775-01 


CAP.FXD.CER D1;0.1UF,20«.SOV 


04222 


SA1D5E104N4A 


A10C6305 


281-0775-01 


CAP.FXD.CER 0I:0.lUF,20X.5OV 


04222 


SA1QSE104MAA 


A1X6306 


281-0775-01 


CAP.FXD.CER 01:0.1ir.20K,50V 


04222 


SA105E104MAA 


AIX63Q7 


281-0775-01 


CAP.FXD.CER D1:0.1UF,2(K.50V 


04222 


SA10$104MAA 


A1K6306 


281-0775-01 


CAP.FXD.CER DI;0.1UF.2a,S0V 


04222 


SA105E104HAA 


A1X6309 


281-0775-01 


CAP.FXD.CER OI:O.UF.20X.SOV 


04222 


SA10SEI04NAA 


A1X6310 


Z81-07S8-X 


CAP.FXD.CER OI;22PF,10!C,100V 


04222 


HA101A22GKAA 


A10C6311 


281-0759-M 


CAP.FXD.CQl 01:22PF.1CK,100V 


04222 


HA1O1A220KAA 


A10C6312 


Z81-0759-00 


CAP.FXD.CER OI:22PF.10K.100V 


04222 


HA101A220KAA 


A10C6313 


290-0920-X 


CAP,FXD,EljCTLT:331f,t50-20X.3SWVDC 


55680 


UVXIiGSCHLA 


A10Cfi314 


285-1344-X 


CAP.FXD,PLASTIC:1000PF.100V.SX 


TK1573 


FKP2 1000 5X 100 


A1X6315 


285-1344-00 


CAP. FXD. PLASTIC : lOOOPF. lOOV , 5X 


TKI573 


FKP2 1000 Sa 100 


A1X6316 


281-0759-00 


CAP.FXD.CER DI:22PF,10K,IOOV 


04222 


HA101A22QKAA 


A1X6317 


281-0759-M 


CAP.FXD.CER 01:22PF.10K.100V 


04222 


IM101A22CKAA 


AL0C6401 


281-0861-00 


CAP.FXD.CER 0!;270PF.5it.S0V 


04222 


SA101A27UAA 


AIX6402 


290-X20-00 


CAP.FXD.ELCn.T:33Uf,*50-2«,3a(VX 


55680 


LWXlffiSOHAA 


AIX6403 


281-0775-01 


CAP.FXD.CER OI:0.1UF.2tK,50V 


04222 


SA105E104MAA 


A1X6404 


281-0775-01 


CAP.FXD.CER D1:0.1UF,2I».S(}V 


04222 


SA105£10«WA 


A10C5407 


281-0759-00 


CAP.FXD.CER DI;22PF,10X,100V 


04222 


KA101AZ20I^ 


A1X64X 


281-0759-00 


CAP.FXD.CER Dl:22t^,lCK.lCOV 


04222 


MU01A220KAA 


A1X6409 


281-0775-01 


CAP.FXD.CER Di:0.ur.2CSC.5CIV 


04222 


SA105E104MAA 


A1X6421 


281-0775-01 


CAP.FXD.CER 0I:0.1Uf,20X,S0V 


04222 


SA105E104MAA 


A1X6422 


281-0775-01 


CAP.FXD.CER DI:0.1UF,20X,50V 


04222 


SA105E104MAA 
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A1DC6440 


281-0775-01 


CAP.FXO.CER D1;0.1UF.20X.50V 


04222 


SAIOSEIOMAA 


A10C6441 


281-0775-01 


CAP.FXD.CQ^ DI:0.1UF.20%.50V 


04222 


SA105E104WA 


A10C6442 


281-0775-01 


CAP.FXO.CW 0I:0.KF.20!l,50V 


04222 


SA105E104WA 


AIDC9002 


290-0920-00 


CAP.FxD,ELCTLT:33UF,t«0-2CK.39M)C 


55680 


UOUH330WA 


A10C9006 


290-0920-00 


CAP.FXD,El£TLT:33llF,-^2CK.35WVDC 


55680 


UVX1H33CWA 


A10C8007 


290-0920-00 


CAP.FXD.ELCTlT;33UF,-t50-2ClX.39M)C 


55680 


UVX1K330WA 


AlOMlOl 


281-0775-01 


CAP.FXO.CeR DI:0.1UF.20X.50V 


04222 


SA10SE1D4HAA 


A10C9107 


281-0776-01 


CAP,nO,CER DI:0.1UF.20X.SGV 


04222 


SA105E104MAA 


A10C91U 


281-0775-01 


CAP.FXO.CER 0I:0.1W'.2a,S0V 


04222 


SA105E104MAA 


A10C9112 


281-0775-01 


CAP.FXO.CER 01:0.1UF.20X.50V 


04222 


SA105E104MAA 


AlOCSllA 


281-0775-01 


CAP.fXO.Ca 0I:0.1UF,2OX.5OV 


04222 


SA105E104MAA 


A10C91I5 


281-0775-01 


CAP.FXO.CER DI:0.1UF.20X,50V 


04222 


SA1D5E104MAA 


A10C9116 


281-0775-01 


CAP.FXO.CER DI:0.1UF.20X.S0V 


04222 


SA105E104HAA 


A10C9U7 


281-0775-01 


CAP.FXO.CER 0I:0.1UF.2OX.SOV 


04222 


SA10SE104NAA 


A10Cdl20 


281-0775-01 


CAP.FXO.CER 0I:0.1UF,20X.5W 


04222 


SA105E104NAA 


Aixsm 


281-0775-01 


CAP.FXO.CER D1:0.1UF,20X,50V 


04222 


SA105E104WA 


A10C9130 


281-0775-01 


C«>.FXD.CER 0I:0.1UF.2(K.S0V 


04222 


SA105E104NAA 


A10C9131 


281-0775-01 


CAP.FXO.CER OI:O.lUF.2(K,50V 


04222 


SA105E104MAA 


A10C9200 


281-0775-01 


CAP.FXO.CER OI:0.1UF,2a,50V 


04222 


SA105E104MAA 


A1X9201 


281-0775-01 


CAP.FOT.OR OI:O.lUF,2(K,50V 


04222 


SA1D5E104MAA 


A10C3Z02 


281-0775-01 


CAP.FXO.CER Dr:0.iUF.2CR.50V 


04222 


SA105E104NAA 


A10C3Z03 


281-0775-01 


CAP.FXO.CER D1;0.1UF.2CK.50V 


04222 


SA105E104MAA 


A10C9204 


281-0775-01 


CAP.FXO.CER 0I:0.1liF.2(K.50V 


D4222 


SA105E104KikA 


A10C92C6 


^1-0775-01 


CAP.FXO.CER OI;0.1UF,2(K.5W 


04222 


SA105E104WU 


A10C9206 


281-0775-01 


CAP.FXO.CER DI:0.1UF.20K.SOV 


04222 


SA105E104MAA 


A1X9207 


281-0775-01 


CAP.FXO.CER DI;D.1UF,2(K,50V 


04222 


SA105E1044M 


AIGCSZ03 


281-0775-01 


CAP.FXO.CER OI:0.1UF.2(K.50V 


04222 


SA105E10MAA 


AIDCSZIO 


281-0814-00 


CAP.FXD.CER 01:100 PF.ICB.IOOV 


04222 


W101A10U»A 


A10C9211 


K1-O775-01 


CAP.FXO.CER 0I:0.1UF,2CK,50V 


04222 


SA105E104NAA 


A10C9212 


281-0775-01 


CAP.FXO.CER D!:0.1UF.20X.50V 


04222 


SA105E104MAA 


A10C9220 


261-0814-00 


CAP.FXD.CER 01:100 I^.IOX.IOOV 


04222 


WlOlAlOlKAA 


A10C9221 


281-0776-01 


CAP.FXO.CB? 01;0.1UF.20S.S0V 


04222 


SA105E104MAA 


AI0C9222 


281-0775-01 


CAP.FXD.CER 0I:0.1UF.20X.50V 


04222 


SA105E104HAA 


A10C9231 


281-0775-01 


CAP.FXO.CER DI:0.1U.20X,50V 


04222 


SA105E104WA 


A10C9232 


281-0776-01 


CAP.FXO.CER Dl:0.1ir.20>!.50V 


04222 


SA10SE104WA 


AlOCftZZOO 


152-0141-02 


^CCM> OW.DI:SW.SI .30V. 150W.30V, 00-35 


03SQ8 


DA2527 (1N41S2) 


A1QCR4100 


152-0141-02 


SENICCtO DVC.0I:Stf,SI.30V.lSCMA.30V.DO-35 


03508 


DA2527 (1H41S2) 


A10CR6101 


152-0141-02 


SEMICOMD OVC.0I:SW.SI.30V,150m.3OV.0O-35 


03508 


DA2527 (1N41521 


A10CR6102 


152-0141-02 


SEMICOte 0VC,0J:SW.SI.30V.15CW,30V.0O-3S 


D3S08 


DA2527 (1H4152} 


A10CR6103 


152-0141-02 


SQUCtM) 0VC.0I:»,SI,30V,15(W.30V.00-35 


03508 


DA2527 (1K4152) 


AIKRBIOA 


, 152-0141-02 


SEMICOte DVC,Dl:SW.SI.3W.15CM.30V.DD-35 


03508 


QA2527 (1N4I52} 


A1CCR6151 


152-0141-02 


SEHICOC 0VC.DI:SW.SI.30V,150W.30V.O(>-35 


03508 


DA2527 aN4152] 


A10CRB152 


152-0141-02 


SEHICOK) DVC.DI;SW,SI.30V.150W, 30V, 00-35 


0350S 


DA2527 1N4152) 


A10CR63C1 


152-0141-02 


SaiCOND DVC.0I:a.SI.3W.lSCHA,30V, 00-35 


03508 


0A2527 W4152) 


A1 006302 


152-0141-02 


smicoie DVC.0I:SW.SI.SOV.150W,3OV.DQ-35 


03508 


0A2S27 1N4152) 


A10CR6303 


152-0141-02 


SEMICOW 0VC.01;SU.SI.30V.lS0m, 30V, DO-35 


03508 


DA2S27 1N4152) 


A10CR63O4 


152-0141-02 


saiccto OVC,Dl:SW,SI.3OV.150m.30V.DO'35 


03506 


0A2527 W41S2) 


A1006305 


lK-0141-02 


SEMICOte DVC.01;SW.S1.3W.150W.30V, 00-35 


03508 


DA2S27 1N4152) 


A10CR630S 


152-0141-02 


SENICOlO OIA:.OI:SV,SI.30V,150MA.30V,00-35 


03506 


M2S27 (1M4152 


A10CR6307 


152-0141-02 


SEWetWD OVC.Dl:SV, SI, 30V.150W.30V, 00-35 


03508 


DA2527 (1W152 


A10CR63C8 


152-0141-02 


SDQCOND OVC,DI:SV.SI.3OV.150W.3OV,DO-35 


03508 


IW2527 (1N4152 


A10CR6401 


152-0141-02 


SEMOM) DVC.0I:SW.S1.30V.15QW.30V, DO-35 


03508 


M2527 (UM152 


A10CR6403 


152-0141-02 


SEMICOK) DVC.0I:SW.SI.30V,15CW, 30V, 00-35 


03508 


CM25Z7 (1N4152 


A10CR6405 


152-0141-02 


SENICOlO DVC,OI:SW,S!,30V.150W.30V, DO-35 


03508 


DA2S27 (1K4152 


A1ML4100 


119-1415-00 


DELAY LIN£.aEC:SNS,100 OW.TAPPEO 


01961 


PE 20661-001 


A10DS9101 


150-1022-00 


UVr.LE) RD(Xir:7 SEG NUMERIC. IM DEC ORFN^ 


58361 


MAN72A 


AlOJZm 


131-0589-00 


T694.PIN:0.46 L X 0.025 SQ PK BG GU) PL 


225% 


48283-029 
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Tektronix 


Serial/Assstily Ho. 




Kfr. 




rmnwfit No. 


Rurt No. 


Eftetiw 


theont 


NMe li nmrinMm 


fAtt 


Kfr. Ptfrt. No. 


A10J2112 


131-0589-00 






T£RH.PIH:0.46 L X 0.025 SO W 6RZ OLD PL 
{(WSHTITY OF 4) 


22526 


48283-029 


A1 004100 


131-06C6-00 


BOlOlOO 


0010150 


TERMINAL,PIN:0.365 L X 0.025 BRZ SLO PL 


22526 


48283-036 


A10J42U 


131-4826-00 






CONN.RCPT,ElEC:ieAi;XR.PIN STRIP.l X 2 
W/BOAftO RETEiniON 


aooos 


131-4826-00 


A10J6100 


131-4702HX) 






a)W.(m.£l£C;iEADER.2 X 30,0.1 SPACING 


19613 


OHY2060001E1057E 


A10J8100 


131-4422-00 






CONN.RCPT,ELEC:ieAt)6R,2 X 25,0.1 CTR 


53387 


OHY2050001E1057E 


A10J9102 


131-0608-00 






T08«IKAL.P1N:0.3& L X 0.025 6RZ 6LD PL 


22526 


48283-036 


A10J9104 


131-0608-00 






TU«IlttL,PlN:0.36S L X 0.025 8RZ 6L0 PL 
(QlwaiTY OF 3) 


22526 


48283-036 

48283-036 


A10J910S 


131-0608-00 






'FQMWL,PIN:0.365 L X 0.025 8R2 6L0 PL 
(QUWTITY OF 4) 


22526 




A10J9108 


131-0606-00 






TEmiKAL.PlN:0.365 L X 0.025 ERZ OLD PL 
(QUANTITY OF 3) 


22526 


48283-036 


A10J91C9 


131-0606-00 






TEF«INAL.PIN:0.38& L X 0.025 BRZ GlO PL 
(OLwrrm of 3) 


22526 


48283-036 


A10J9:i! 


131-0606-00 






TEmiNAL.PlN;0.365 L X 0.025 BRZ 6L0 PL 
(QLWfTiTY OF 3) 


22526 


48283-036 


A1009211 


131-4419-00 






C0NN,RCPT,ELEC:HEA0ER,2 X 5 


53387 


DHY2010001E1057E 


A10J9411 


131-4738-00 






CO«,RCPT.ELEC:H£ADER,2 X 12,0.01 SPACING 
RETENTION FEATURE 


80009 


131-4738-00 


A10L2100 


120-0382-01 






C0IL.fiF:210LH,+28/-43K,14 TlWB 


TK1345 


120-0362-01 


A10L6EO3 


120-0382-01 






COIL.RF;210LH,*2a/-4»,14 TURKS 


TK1345 


120-0362-01 


A10L6205 


120-0382-01 






COIL.fiF;2iaJH.*28/-43S.14 TURNS 


TK134S 


120-0382-01 


A10P4100 


I31-0993-00 


BOlOlOO 


eoloiso 


BUS,O)IIXICT0R;SHJNT ASSEMBLY, BLACK 


22526 


65474-005 


A10P9104 


131-0393-00 






BUS,CONDUCTOR;SHJNT ASSBfiLY, BLACK 


22526 


65474-XS 


A10P9105 


131-0933-00 






BUS,CONOUCTOR:S(iMT ASSEMBLY, BLACK 


22526 


65474-005 


A20P9108 


131-0993-00 






B0S,CDN0!JCT0R:SHlWT ASSEMBLY, BLAOC 


22526 


65474-005 


A1002200 


151-0188-00 






TRANSISTOR:PNP,SI.TO-92 


80009 


151-0168-00 


A10Q2201 


ISI -0188-00 






TRAHSISTOR:PNP,SI.TO-92 


80009 


151-0188-00 


A1 002202 


151-0712-00 






TRANSISTQR;PNP.SI.TO-92 


80009 


lSl-0712-00 


A10Q2204 


151-0712-00 






TRANSISTCR:PHP.Sl.TO-92 


80009 


151-0712-00 


A10Q2210 


151-0712-00 






T!WeiSTOft:PNP.SI.TO-92 


80009 


151-0712-00 


A10Q2211 


151-0712-00 






TRMISlST0R:PNP.Sl,T0-92 


80009 


151-0712-00 


A1 002220 


151-0712-00 






T(WiSISTOR;PNP.SI.TO-92 


30009 


151-0712-00 


A1 002221 


151-0712KX) 






■nWKSlST0R:PNP,SI,T0-92 


80009 


151-0712-00 


A10Q2222 


151-0712-00 






TRA»BISTOR:PNP.SI.TO-92 


80009 


151-0712-00 


A10Q2223 


151-0712-00 






TRANSISTDR:PNP,SI,TO-92 


80009 


151-0712-00 


A10Q2224 


lSl-0712-00 






TRAKSlSTOft:PNP.SI.TO-92 


B00Q9 


151-0712-00 


A10Q222S 


151-0712-00 






TRANSISTDR;PNP.SI.TO-92 


80009 


151-0712-00 


A10Q4203 


151-0220-00 






TRAWSISTOR;PNP,SI.TO« 


80009 


151-0220-00 


A1004204 


151-0220-00 






TRANSISTOR:PNP.Sr,TO-92 


80009 


151-0220-00 


A1004205 


151-0190-00 






TRANSISTOR;NPN.$I,TO-92 


80009 


ISI-OISO-OO 


A10Q42D7 


151-1121-00 






TRAN51ST0R:FE,N CHAMCL.SI.TD-92 


17856 


VI 0206 


A10Q6100 


151-0190-00 






TRANSISTOR:NPN,5I,TO-92 


80009 


151-0190-00 


A10R2200 


322-3260-00 






RES,FXD,F1LH:4.99K 0W,lX,0.2W.'n>>T0 


57668 


OS20 FXE4K99 


A10R2201 


322-3207-00 






RES,FXD,FILH;1.4K (W.W.0.2W,TC=T0 


57668 


CRB20 FXE 1K4 


A10R2202 


322-3260-00 






RES.FXD,FILM:4.99K O4t,lX,0.2W,TC>T0 


57668 


CRB20 FXE 4X99 


A10R2203 


322-3207-00 






RES,FXD,FIIH;1-4K a*l.«.O.2M,TCaT0 


57668 


CKB20 FXE 1K4 


A10R2204 


322-3215-00 






RES, FXD, FILM:!. B9K IM4,1X,0.2W.TC*T0 


80009 


322-3215-00 


A10R2205 


322-3222-00 






RES,FXD,nU4:2K OH>I.1X.0.2H,TO>TO 


57668 


CRB20 FXE 2KOO 


A1QR2211 


322-3097-00 






R£S,FXD,FIU4:100 (W.1X,0.2W,TC=TD 


57668 


CR820 FXE lOOE 


A10R2213 


322-3281-00 






fKS,FXD.RU(:B.Z5K Om.lX.0.2W.TOTO 


57668 


CR620 FXE 8K25 


A10R2214 


311-2231-00 






R£S,VAR.NOMU:Tf«R,lK 0NH.2IK,0.SU 
LIKEARTAPE & 910 . 


TK1450 


GfOei/T IK 


A1CR2215 


322-3192-00 






RES.FXD,Ftl>l:976 CHi.lX.0.2W.TC=T0 


80009 


322-3192-00 


A10R2216 


322-3192-00 






I^.FXD,FIl>(:d76 CHt,lX.0.2W,TC>TO 


80009 


322-3192-00 


A10R2217 


322-3165-00 






RES.FXD.Fim:6ll Ct#i,lX.0.ZH.TC=T0 


57668 


CRB20 FXE 511E 


A10RZ219 


322-3068-00 






l£S,FXD.FILH;49.9 OW,1X,0.2U.TC-T0 


80009 


322-3068HXI 
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Tektrcnix 
htrf Hn 


Serial^Assi^ly Mo. - 
QtMVTt 


8 Itarricitlai 


Hfr. 

Code 


Mfr. Part Nb. 


A10R2220 


322-306B-00 






RES.FXD.FllJi:49.9 0Hi,lX.O.2W,TC=TO 


80009 


322-3068-00 


A1QRZ221 


322-3114-00 






RES,FWl,FILM:150 O*!.lX,0.2W.TC»T0 


57668 


CRB20FX150EAXIAL 


4inP?W 


322-3114-00 






R£S.TO).FIl>l:150 0HH,1X.0.2W,TC»T0 


57688 


CR820FX150EAXIAL 




322-3114-00 






R£S,FX0.nUi;15O OiW,15:.0.2W,TOTO 


57S86 


CR820FX1S0EAXIAL 


iinc»?4 


3??-31l4-00 






R£S,FX0.FILH:1S0 0tt1,lX.0.2M.'R>T0 


57666 


CRB20FX150EAXIAL 


A10R2225 


322-3114-00 






RES.FX0,fIL>l:150 0m,lX.0.2V,TC=T0 


S7668 


CRB20FX1S0EAXIAL 


A10R2226 


322-3114-00 






RES,FXD.FILM:1S0 OW.lX.O.a.TOTO 


57668 


CRB20PX1SOEAXIAL 


A10R2233 


322-3385-00 






RES. FXD.FILX: LOOK Om,lX,0.2W.TC»TO 


57668 


CRB20 FXE lOOK 


A10R7734 


322-3385-00 






RES,FX0.FllX:10OC (»i.lX.0.2W.TI>TO 


57666 


CRB20 FXE lOOK 




322-3097-00 






RES.FXO,FILH:100 0Hi.lX,0.2W,TC»T0 


57668 


CRB20 FXE lOOE 


A10R2244 


322-3261-00 






R£S,FXD.FlUil:5.11K Om,UC.0.2W,TC-TO 


80009 


322-3261-00 


A10R2245 


311-2231-00 






RES.VAR,MMM:TmR.lK »l.2ClX,0.ai 


TK34S0 


GFOeUT 1< 










LIKARTAPE & REEL 






A10R2246 


322-3192-00 






RES.FXD.FIUH:976 OW.1X,0.2W.TC=TO 


80009 


322-3192-00 


A10R2247 


322-3192-00 






RES.FXD,FIl>l:976 0m,lX.0.2W.TC=TO 


60009 


322-3192-00 


A1DR2248 


322-3185-00 






R£S.FX0.FILM:511 CHUX.O.W.TCsTO 


57668 


CR820 FXE 511E 


A10S2249 


322-3068-00 






RES.FX0,FU>I:49.9 0W,lX.0.2W,TC=TO 


80009 


322-3068-00 


A10R225O 


322-3068-00 






JffiS.FXD.FIUi:49.9 0Hi,lX,0.2W,TOT0 


80009 


322-3068-00 


A10R22S1 


322-3162-00 






R£S,FX0.FIIJ4:475 OHi.lX.O.ZW.TOTO 


57668 


CR620 FXE 47SE 


A10R2252 


322-3162-00 






RES,FXD,FIIM:475 0W.1X.0.2W.TOT0 


57668 


CR820 FXE 4756 


A10R22G2 


322-3181-00 






RES,FX0.F1L>!:750 0»i,lX.0.2W.TC=T0 


91637 


CCF50167S0ROF 


A10R2263 


322-3254-00 






RES.FXD.FIl>l:4.32K 0m,lX,0.2W,TC=T0 


57666 


CRB20 FXE 4K32 


AIQR2264 


322-3181-00 






RES,M).ni>!:750 0m.lX,0.2V.TC=T0 


91637 


aF50167S0R0F 


A10R226S 


322-3181-00 






RES,ra.FILH:750 CWI,IX,0.2tf.TC=T0 


91637 


CCF501fi750ft0F 


A10R2266 


322-3254-00 






R£S,FX[l,nm:4.32K CH4,lX,0.a(,T0=T0 


57666 


CR820 FXE 4K32 


A10R2297 


322-3254-00 






RES.FX0.FILH:4.32K 0rt1,lX.0.2W.TC-T0 


57666 


CRBZO FXE 4K32 


A10R22$8 


322-3181-00 






RES.FX0.nm:750 WUX.0.2W.TC-T0 


91637 


CCF50l6750RaF 


A10R2270 


322-3126-00 






R£S.FXD,nUi:200 0t*1.1X.0.2W.TC»T0 


91637 


CCF5016200ROF 


A10R2271 


322-3133-W 






RB,FXD,nUi:237 0m,lX.0.2W.TC»T0 


60009 


322-3133-00 


A10R2272 


322-3001-00 






R£S.FXO.ni>l:ll> CW.B.O-».TOTO 


57668 


CRB20FXne0E 


A10R2273 


311-2231-00 






R£S.VAR.N0MM;TRm.lK (MH,20X.0.5W 


■na45o 


isi'ueui lA 










LINEARTAPE i REa 






A10R2274 


322-3133-00 






RES,FXD.FIUi:237 {Hi,lX.0.2W.Tl>T0 


80009 


322-3133-00 


A10R2275 


322-3126-00 






RES,FXD,FILK:200 (Mi.lX,0.2W,1T>T0 


91637 


CCF501620CROF 


A10R2276 


322-3133-00 






RES,FXD,FILM:237 0t*UX.O.2W,TC=T0 


80009 


322-3133-00 


A10R2278 


311-2231-00 






RES.VAR.N0NUU;TIW.1K 0H4.2OX.O.5U 


TK1450 


GFOeiJT IK 










LINEARTAPE & REEL 






A1DR2279 


322-3133-00 






RES.FX0,FILM:237 0H1.1X,0.2W.TC»T0 


30009 


322-3133-00 


A10R2280 


322-3126-00 






fi£S,FX0.nUi:200 0H4,1X,0.2W.TC=T0 


91S7 


CCF501Q200ROF 


AICR2261 


322-3133-00 






«£S.FXD.FILM:237 OH4.1X.0.2W,TOTO 


80009 


322-3133-00 


A10R2262 


322-3001-00 






R£S.FXD,nLM:10 (H1.U,0.».TC=T0 


57666 


CRB20FXE180E 


AI0R22S3 


311-2231-00 






RES,VAR,N0MU:TM.1K 0W,20X,O.Stf 


TK1450 


GFoeirr ik 










LINEARTAPE & REa 






A10R2284 


322-3133-00 






R£S.FXD,ni>1:237 0tR).lX.0.2W,TOT0 


60009 


322-3133-00 


A10R22&8 


322-3181-00 






ReS,F)®,Fim:750 0W.IX.0.2W.TC-T0 


91637 


CCF501S750ROF 


A10R2290 


322-3181-00 






RES.FX0.HIX:750 0tfi.lX,0.2W.7OT0 


91637 


CCTS01G7SOROF 


A10R2291 


322-3181-00 






RES.FXD.F1LH:7S0 0W,lX,O.2W,TI>TO 


91637 


CCra01Q7S0R0F 


A10R2293 


322-3001-00 






RES,FX0.PILH:10 0m.lX,0.»,Tt«T0 


57668 


CRB20FXE160E 


A10R2294 


322-3001-00 






RES.FXD.niH:lO 0(*l,lX.0.2W.TOT0 


57868 


CRB20FXE18CC 


A10RZ297 


311-2231-00 






RES,VAR.NONW:TmR.lK QI*I,20!(.0.SW 


TK1450 


6F06UT IK 










LINEARTAPE & REEL 






A10R2298 


311-2231-00 






RES.VAR,NC*M;TIM1,1K 0t«4,20X,0.5W 


TK14S0 


GF06UT IK 










LINEARTAPE & REEL 






A10R2299 


322-3039-00 






RES,FXD.nLM:24.9 0m.lX.O.2W.TC=T0 


57668 


CRB20 FXE 24E9 


A10R2300 


322-3039-00 






RES.B©,ni)i:24.9 OWi.lX.O.EW.TOTO 


57668 


CRB20 FXE24E9 


A10RZ301 


322-3097-00 


BOlOlOO 


B010SS9 


RES.FXO,nUI:100 0m.lX.C.2W.TC=T0 


S7668 


CRB20 FXE lOOE 


A10R2301 


322-3097-00 


8010600 




RES.FXO.FlLMilOO 0W.1X.O.2W.IC-T0 


57668 


CRB20 FXE lOOE 










(SELECTABLE VAUE] 
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Tdctrerrix 


Serial/Asa61y No. 




Mfr. 


Mfr Part Iki. 


Conorant Ho. 


Part No. 


Effective 


Iknvit 




Code 


A10R230I 


322-3105*00 


B010600 




R£S,fi®.fIU1:121 0rtUX.O.2W.TC=T0 
(NOHINAL VALUE) 


57668 


CR620 FXE 121E 


A10R2301 


322-3110-00 


B010600 




RES.FX0,FIIM:137 GH<,lX.0.ai,TC=T0 
(SaECTED VALUE) 

RES.FXD.niHtlSO OW,1X,0.2W,TC»TO 


91C37 


CCF50-26137R0F 


A10R2301 


322-3114-00 


6Q10600 




57668 


CRB20FX1S0EAXIAL 


(SaECTH) VALUE) 


A10R2302 


322-3097-00 


6010100 


6010599 


RES.n©.nLM:lOO om,K,0.2H.T1>T0 


57666 


CRB20 FXE lOOE 


A10R2302 


322-3097-00 


B01060D 




ft£S.FXO.nLH:lOO 0H1,l*,0.2W.TC=TO 
(SELECTA8LE VAUC) 


57668 


CRB20 FXE lOOE 
CR620 FXE 121E 


A10R2302 


322-3105-00 


6010600 




RES,FX0,FII>1:121 Om,lX,0.2W.TC»TO 
(MMINAL VALUE) 


57668 


CCF50-2ei37RQF 


A10R2302 


322-3110-00 


6010600 




RE5.FX0.FILH:137 OW.U1.0.2W.TC>TO 
(SaECTED VAUf } 

R£S,F)0).F1LH:150 01f1,lX,0.2W,Tt»TO 


91637 


A10R2302 


322-3114-00 


B010600 




57668 


CR620FX1S0EAX1AL 










CsaECTED VALUE] 






AI0R2303 


322-3097-00 


BOlOlOO 


6010599 


RES.FXO.FILHilOO 0HH,1X.0.2W.TC=T0 


57686 


CRB20 FXE lOOE 


A10R2303 


322-3097-00 


6010600 




RES.FXD.FlUijIOO 01*1,1X.0.2W.T>T0 
(SELECTAfiLE VALUE) 


57E6B 


CR820 FXE lOOE 
0920 FXE 121E 


A10R2303 


322-3105-00 


6010600 




RES,FXO.FILN;121 OW.lX.O.ZU.TCsTO 
(NCHINAL VALUE) 


57668 


CCF50-ZQ137RQF 


A10R2303 


322-3110-00 


B010600 




R£S,F)a,Fim:137 01*UX,0.2W.TC=T0 
(SELEI7TED VWOJE) 

RES.FXD,F1LH:150 0H4.1X.O.2W.TC=TO 
(SELECTED VM.UE) 

RES.FXD,FILH:100 0fH,lX.0.2W,TC=T0 


91637 


A10R2303 


322-3114-00 


8010600 




57668 


OeZQFXlSOEAXlAL 


A10R2304 


322-3097-00 


60IQ100 


60i(»99 


57663 


CRfi20 FXE lOOE 


A10R2304 


322-3097-00 


8010600 




R£S.FXD.FIU4:10O CffUX.0.2W.TC=T0 
(SaECT)«L£ VALUE) 


57668 


CRB20 FXE ICXK 
CRS20 FXE 121E 


A10R2304 


322-3105-00 


6010600 




RES.FXD,FUH:121 01»(,1X,0.2U.TI>T0 
(HCKINAL VALUE) 


57668 


CCF5O-2G137R0F 


A10R23O4 


322-3110^)0 


8010600 




RES.FXD,FII>I:137 01f1,lX.0.2W.TC=TO 
(SaEUTtD VALUE) 


91S37 


CRB20FX150EAXIAL 


A10R2304 


322-3114-00 


8010600 




RES,F)iD.Fll>l:150 0f«,lX.0.2tf,TC=TO 
(SaaiED VALUE) 


57668 




A1 013400 


322-32S9-00 






RES,FXD.FlU1:ia:0W1.1X.0.2W,TC=T0 


S7668 


CRB20 FXE lOKD 


A1W3401 


322-3289-00 






R£S.FXD.nLM:lOtC 0«1.1X,0.2U.TC=TO 


57668 


CR620 FXE lOKD 


A10R3402 


322-3289-00 






RES,FXO.nLM:l(K Om,lX,D.2W,TC«TO 


57668 


CR620 FXE ICKO 


A10R3403 


322-3058-00 






RES.FXD.F10t:39.2 CHUX,0.2W,TC=TO 


57668 


CRB20 FXE 33E2 


A10R3404 


322-3058-00 






RES,FX0,nU1:39.2 Wfl.lX.O.ZW.TOTO 


57668 


CRB20 FXE 39E2 


A10R4000 


322-3097-00 






RES.FXD.FI|J1;10Q 0W.lX,0.2W.TOT0 


57668 


CRB20 FXE lOOE 


A10R4001 


322-3289-00 






RES.Rffi.FILM:10K OW.a,0.2W.TC=TO 


57668 


CRB20 FXE lOKO 


A10R40D2 


322-3073-00 






RES,F)ffl,nU1:56-2 C»*1,IX.0.2W,TC-TO 


80009 


322-3073-00 


A1QR4003 


322-303(H)0 






RES.FX£I,F1LM:20 OW.K.0.2W.TC-TO 


57668 


CR6 20 FXE 20E0 


A10R4004 


322-3030-00 






R£S.R®.FIU1:20 Ort1.1X.O.a<,TC=TO 


57668 


CRB 20 FXE 20E0 


A1QR4005 


322-3030-00 






RES.F)0).F1U1:20 0»ft.«.D.aV,1t>T0 


57668 


CRB 20 FXE 20E0 


AI0R4O05 


322-3030-00 






RES.FXD,niM:20 0(t(.lX.0.af.TC°TO 


57668 


CR8 20 FXE 2DED 


A10R4007 


322-3030-00 






R£S,FW),FUJ1;20 OH.lX.O.a.TOTO 


57668 


CRB 20 F)£ 20E0 


A10d<1008 


322-3030-00 






MS,FXD,nU1:20 0»fl.K,0.a<,TC=T0 


57666 


CRB 20 FXE 20E0 


A10R4009 


322-3030-00 






RES.FXO.flU4;20 OW,lX.0.2U,TCi°TO 


57666 


CRS 20 FXE 20EO 


A10R4010 


322-3030-00 






RES,FXD.FIL>I:20 0W.lX.0.2lf.TC-TO 


57668 


CRB 20 FXE 20E0 


A10R4011 


322-3030-00 






RES.F)(0.nLH:20 0Mi,lX,0.2U,TO>T0 


57668 


CRB 20 FXE 20E0 


A10R4012 


322-3030-00 






RES.FXD.niM:20 Otfi.lX.O.aV.TOTO 


57668 


CRB 20 FXE 20E0 


A10A4013 


322-3030-00 






RES,F)(D.FIU4:20 0W.1X.0.2WJOT0 


57868 


CRB 20 FXE 20E0 


A1014100 


322-3289-00 


B010394 




RES.FX0.ni«:10K 0»1,iX.0.2W.T(>TO 


57668 


0^ FXE 1CB(0 


A10R4101 


307-0525-00 






RES KTUC,FXS,F1:5,S10 CM1.ICK.0.125 V 


11236 


750-61-R510 OW 


A10R4102 


307-0526-00 






RES NT«C,F3®,n:5,510 Om.lCK, 0.125 W 


11236 


750-61-9510 


A10R4103 


322-3289-00 






R£S.n(D.nU4:10K OW.W.Q-ZW.TOTO 


57666 


CSB20 FXE lOKO 


A1CA4104 


322-3289-00 






RE5.FXO,nLH:10K 0HH.1X.0.2W,TC»T0 


57668 


CRB20 FXE IDKO 


A1QR410S 


307-0526-00 






RES HIVK. FXD, H : 5.S10 OW. !«, 0. 125 H 


11236 


7SO-61-R510 m 


A10R4107 


322-3289-00 






R£S.FXD,FlLH:10tC (Mt,lX.0.2U.TC>rO 


57668 


CRB20 FXE lOlCD 


A10R41I2 


322-3165-00 






RES.FXO,FUX:SU (MUX.0.2W,TC=T0 


S766S 


CRB20 FXE 511E 


A10R4114 


322-3228-00 






RES.FX0.FILM:2.32K 01fl.lX.0.2W.1>TO 


57668 


CRB20 FXE 2K32 
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rnwvwwrt tfei. 


Tektnnix Serial/AssB^ly lb. 
f%rt Ho. Effactiw A«mit 




Mfr. 

Coda 


Hfr. Part lb. 


A10R4121 


322-3228-00 


RES,FXD,F1LM:2.32I<; 0m,lX.0.2W.T1>T0 


S76E8 


CRB20 FXE 2K32 


A10R4122 


322-3215-00 


RES,FX0.FILN:1.89K OW.lX.O.aW.TOTD 


80009 


322-3215-00 


A10R4123 


322-3119-00 


RES.FX0.FIU(:169 0l«,lX,O.2W,TC=T0 


91637 


CCF-SO 1690F 


A10R4124 


322-3135-00 


RES.FX0.FIUI:249 om.ix,o.a.TC-To 


57666 


CRB20 FXE 249E 


A10R4125 


322-3085-00 


RES,FXD,FltK;75 0W,UC,0.2W.TC*T0 


57668 


CR^ FXE 75E0 


A10R4126 


322-3085-00 


RES.FXD,F11M;7S 0H1.1X,0.2W.T1>T0 


57666 


CRB20 FXE 75EO 


A10R4127 


322-3097-00 


RES.FXD.FllMtIOO CHI.1X,0.2W.TC<>T0 


57666 


CR620 FXE lOOE 


A10R4128 


322-3143-00 


RES,FXD.F1U1:301 O*l.lX,0.2W,lC»T0 


57666 


CR320 FXE 301E 


A10R4129 


322-3143-00 


RES,PXD.FILM:301 CM1.1X.0.2W.TC>T0 


57666 


CR620 FXE 301E 


A10R4130 


307-0526-00 


RES imiC.FX0.FI:5,5l0 0H1.10X.0.125 W 


11236 


/51MJ1-K510 UfB 


A10R4140 


322-3081-00 


RES.FXD.FILJ4;68.1 0W.lX,O.2U,T>T0 


80003 


322-3081-00 


A10R4141 


322-3081-00 


RES.FXD,FIlX:68.l 0W,lX.0.2W.TC=T0 


80009 


322-3081-00 


A10R4142 


322-3119-00 


RES,FXD,ni>!:ie9 0HH.lX,O.ZW,TC-T0 


91637 


CCF-50 1B90F 


A10R4143 


322-3135-00 


R£S.FX0,nU1:249 0*(.1X,0.2W,TC=TO 


57668 


O1B20 FXE 249E 


A10R4I44 


322-3119-00 


RES,FXD.FlLM;ie9 CW.IX.D.EW.TOTO 


91837 


CCF-SO 16SOF 


A10R4I45 


322-3135-00 


RES.FX0,FILH:249 QH1,1X,0.2W,TI>T0 


57668 


OS20 FXE 249E 


A10R4:46 


322-3193-00 


RES.FXD.FUXilIC 0W,lX,D.»JDiT0 


57868 


CRB20 FXE IKOO 


A10R4147 


322-3193-00 


RES.FXD,FIIN:1K OW.1X.0.2W.TOTO 


57668 


CR620 FXE IKOO 


Al(»4148 


322-3097-00 


R£S,FXD,FIU1:100 CH1,1X,0.W,TC=T0 


57688 


CRS20 FXE lOOE 


A10R4149 


322-3097-00 


R£S,FXD,FILM:100 Ortl.IX.O.ZW.lOTO 


57668 


CRB20 FXE 200E 


A10R41S0 


322-3289-00 


RES,FXD,FIUI:10K 0W.lX.0.2W.TC=T0 


57668 


i:3S20 FXE lOKO 


AIMAISI 


322-3135-M 


ft£S.FXD,FIUI:249 CH1,lX.0.af,TC=T0 


57668 


CR820 FXE 249E 


A10R4152 


322-3119-00 


R£S,FXD.FIL>l:ie9 CW.1X,0.2 W,TCpT0 


91637 


CCF-50 1690F 


A1«14202 


322-3193-00 


RES.«D,FIU1;1K OW,lX,D.2M,Tt>T0 


57668 


CRKO FXE IKOO 


A10R42C3 


322-3001-00 


RES,FXD,nUU0 OH4.1X.0.2tf.TC=TO 


57668 


CR820FXE180E 


AKN4204 


322-3193-00 


RES.FXO.FILM-.IK OW,lX,0.2rf,T^T0 


57668 


CRB20 FXE IKOO 


AI(»4205 


322-3145-00 


R£S,FXD,FIW:316 CH1.1X.0.2W.K>TO 


57688 


CRB20 FXE 316E 


A1 014206 


322-3189-00 


RES,FXD,FIli1:909 (H4.lX.a.2U,TO70 


57666 


CRB 20 FXE 9CSE 


A10R4207 


322-3173-00 


RES.FXD,Fim:619 {»UX,0.2W.TI>T0 


80009 


322-3173-00 


A10R4206 


322-3193-00 


RES,FXD,FIU1:1K 01*(.lX.0.ai,TC»TO 


57688 


CRB20 FXE IKOO 


AKK4Z0S 


322-3193-00 


RES.FXD.FILM:1K Ot1.1X,0.24,'R>70 


57668 


CR02O FXE IKOO 


A10R4210 


322-3161-00 


RES,FXD,FIU4:464 Ortl.lX.0.2W.TC=TO 


91Q7 


CCF50-26464ROF 


A1014211 


322-3204-00 


RES. FXO. FILM: 1.3K OW.lX.O.a/.TOTO 


57668 


CRB20 FXE 1K30 


A10R4212 


322-3406-00 


RES.FXD,Fim:165K 01«,1X,0.2W.TC=TO 


91637 


CCF50-2F16502F 


AI0R4214 


322-3276-00 


RES.FXD.FI1M:7.32K 0W.lX.O.2W,TC-'ra 


57666 


CRB20 FXE 7K32 


A10R421S 


322-3193-00 


R£S.FXD.FI1M:1K 0lt1.1X,0.2W,TC»T0 


57668 


CRB20 FXE IKOO 


A10R4216 


322-3318-00 


RES.FXD.FILM:20K OW,1X.0.2W.T1>TO 


57668 


CR620 FXE 2OK0 


A10R4217 


322-3193-00 


R£S,FXD.FILM;1K 0lt1.1X,0.2U.TC>T0 


57668 


CRB2D FXE IKOO 


A10R6099 


322-3354-00 


R£S.FXD.FILN:47.SK Olfl.lX.0.2W,TC=TO 


60009 


322-3354-00 


A10R6100 


322-3»4-00 


RES.FW).FILH:47.5X OIM.lX.O.a/.TC-TO 


80009 


322-3354-00 


AlORSlOi 


307-OS95-0Q 


RES iru:.FXD.n:7.5.6K0m,2X.l.aW 


11236 


750-81-5.6K 


A10R6102 


322-3289-00 


RES.R(D.F1LM;10K (»M.1X.0.2W,T>T0 


57668 


CR820 FXE lOKO 


A10R6103 


322-3253-00 


R£S.PXII,FILM:4.7SK 0lfl.lX,0.2U,TOT0 


56645 


ORDER BY OESCA 


A10R61O4 


322-3258-00 


R£S.FXB,FIl>l:4.75X OW.1X.0.2W.TOTO 


56845 


ORDER BY DESOl 


A10RB1Q5 


322-3405-00 


fi£S,fOT.FUM:162K (M1.1X.0.2W.TC-T0 


31637 


CCF5O-2F16202F 


A10R6106 


322-3405-00 


R£S.FXD,F1LM:162K Om.lX,0.2W.TC=TO 


91637 


CCF50-2F16202F 


A1O16107 


322-3289-00 


RES.FWt.FILHilOK 01*1.1X.0.2H.TC=T0 


57668 


01620 F}^ lOKO 


AlORSlOe 


322-3289-00 


RES,fXD.FILM:10K 0W.1X.0.2W,TC=T0 


57668 


CA620 FXE lOK) 


A10R6109 


322-3289-00 


ISS.FXO.FIL>I:10K OW.1X.0.2W,TC>TO 


57668 


CR620 FXE lOKD 


A1QR6U0 


322-3289-00 


RE5.FXD.FILM:1<K 0W.IX.0.2U.T>T0 


57E68 


CRB20 FXE lOKO 


A10R6111 


922-3414-00 


RE5.FX0.FILN:20ac 0H1.1X.0.».TC>T0 


91637 


CCF50G20002F 


A10R6112 


322-3414-00 


RES.FXD,FUM;20(K tH1,lX,0.2W.TC-T0 


91637 


CCF60(520002F 


A10R6113 


322-3289-00 


llES,FXD,nU1:l(lK (M1.1X,0.2W.TOT0 


57668 


CieZO FXE lOKO 


A10R6114 


322-3289-00 


RES.FXD,FILM:1« 0H1.1X.0.a»,TC=T0 


57669 


CR820 FOIE lOKO 


A10R6115 


322-3269-00 


RES.FXtl,FllM:10K Om.lX.O.af.TOTO 


57668 


CJS20 FXE lOKO 


A10R6116 


322-3289-00 


RES,B©.FILM;1« 0H1.1X,0.2W.TC-T0 


57668 


CRS20 FXE lOKD 


A10ft6117 


322-3289-00 


R£S.fXD.niM:10K OH4,1X,0.2W.TO=TO 


57668 


CR620 FXE lOKO 


A10R6118 


322-3289-00 


RES,n(O.FlLM:10K OH1.1X,0.2U.T>TO 


57668 


CRB2D FXE lOKO 



8-48 
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Tdctrsiix Serial /Assot)1y No. Mfr. 





Pvt No. Effectite Dsccnt 


& OBcrintlon 


Tnrfc 


Hfr Part. «n. 


AIORSnS 


311-2238-00 




RES.VAR,N0MM;TIN1.5IX 0W,2O!(,0.SU LINEAR 


TK1450 


6F06i;r 50 K 


AL0R6I2Q 


322-3354-00 




RES,R(D,PIL>I:47.SK OW,lX,O.2W.TC=T0 


80009 


322-3354-00 


A10R6121 


322-3097-00 




RES.FXO.PILMilOO Ort<.lX.0.2W,'I>TO 


57668 


CRB20 FXe lOOE 


A10R6122 


322-3097-00 




R£S.FXD.FIU1:100 Om,lX,0.2U,H>TO 


S766B 


CRB20 FXE lOOE 


A10R6123 


322-3097-O0 




RES,FXD.FILM:100 0W.lX,0.2W,TOT0 


57668 


CRB20 FXE lOOE 


A:0R6124 


322-3097-00 




fi£S,FXD.Fll>t:100 OW.1X,O.ZW,TC=TO 


57668 


CRB20 FXE lOOE 


A10R6125 


322-3193-00 




RES.FXD.FIUlrlK 0H1,1X.0.2W.T>T0 


57E68 


CRB20 FXE IKOO 


A1CR6I26 


322-3097-00 




RES.FXO.FIUUOO 0H1,lX,0.2W,TOT0 


57668 


O!820 FXE 100£ 


A1CR6128 


322-3256-00 




R£S,F)®,nU:4.75K OW.1X.0.2W.TC-T0 


S664S 


ORDER BY OESCR 


A10R6129 


322-3258-00 




R£S.F!O.FILM:4.75K OttUX.O,2W,TOTO 


56845 


ORDER 6Y OESCR 


A10R6130 


322-3258-00 




RES,FXD,F1U1:4.75IC GW,1X,0.2W,TC»T0 


56845 


ORDER BY OESCR 


A19R6131 


322-3258-00 




R£S,FXD,FIU1:4.75IC 0ttl,lX,D.Ztf,TC»T0 


56845 


ORDER BY OESCR 


A10R6132 


322-3258-00 




RES,FXD.FUN:4,75K (H4,1X,0.2H,TC»T0 


56845 


ORDER BY OESCR 


A10R6133 


322-3258-00 




RES.FXD.FILH:4.75K 0H1,1X,0.2W.TC-T0 


56845 


ORDER BY DESCR 


A10R6134 


322-3258-00 




RES.FX0.FIU1:4.75K 0H1.1X,0.2U,TC=T0 


56645 


ORDER BY OESCR 


A10R613S 


322-3258-00 




RCS.FXD.FILM:4.7SK 0H1.1X.0.2W,TC=T0 


56845 


ORDER BY DESCR 


A10R6136 


322-3258-00 




R£S.FXD.FU>l:4.7SK0rt1,lX,0.2W,TOT0 


56645 


ORDER BY OESCR 


A1CR6I51 


322-3346-00 




R£S.FX0.FIU4:39.^ 0m.lX,0.2W,Tl>T0 


57668 


CRB20 FXE 39.2K 


A10R6152 


322-3389-00 




RES.FXD.FIU1:ll(K 0HUX,0.ai,TC=T0 


80009 


322-3389-00 


A10R61&3 


322-3260-00 




RES,FXD.FIl>l:4.9gK 0ffUX,0.2W,T>TO 


57668 


CRB20 FXE 4IS33 


A10R6154 


307-04S3-QO 




RES HTVK,FX0.FI:(7).22K 0m.2X,0.l5W,8 SIP 


11236 


750-81RZ2K 


A10R5155 


311-2234-00 




R£S,VAR.NCNWU;T1T1R.5K 0tt1,Z{K.0.9rf 
LINEWTAPE & REB. 


Tia450 


6F06UT 5X 


A10R6156 


311-2238-00 




RES.VAR.N0MM:T19«t.5aK 0H4.20X.O.SU LINEAR 


TK1450 


GFCeUT 50 K 


A10R6219 


322-3230-00 




R£S.Rffl,FIU1;2.43>C 0W.lX,O.2W.TC=T0 


91637 


TO ASSIGNED 


A1CR6301 


322-3181-00 




R£S,F3Q,FIl>1:750 0H1.iX,0.2W.TC*T0 


91B37 . 


CCF501G750ROF 


A1DR6303 


322-3231-00 




RES,FXD.nLH:2.49C C»4,1X,0.2W.TC=T0 


57668 


CSB20 FXE 2K49 


A10R6304 


322-3231-00 




RES.FXD.FIL>I:2.49K (W,1X,0.2W.TC-T0 


57668 


CRB20 FXE 2K49 


A10RS305 


322-3231-00 




RES.FXD.fILH:2.49K 0tW.lX.0.2W,TC=T0 


57668 


CR02O FXE 2X43 


A10RS306 


322-3231-00 




RE5,FXD,Fim:2.49K 0HUX,O.2W.TC=TO 


S766S 


CRB20 FXE 2W9 


A10R6307 


322-3202-00 




RES,F)!0.FIl>l:l.24IC »«.1X,0.2W,TC»T0 


57668 


CR820 FXE 1K24 


A10RE30S 


322-3202-00 




(ES,F)ffl,FIU1:1.24K 0m,lX.0.2W.TC=T0 


57668 


CRB20 FXE 1K24 


A10RS30S 


322-3260-00 




RES,FXD,FIl>1:4.g»C CH1,IX,0.2W,TC=T0 


57668 


CR620 FX£ 4K99 


A10M310 


322-3260-00 




RES.FXD,FILH:4.99K (W1.1X,0.2W,TC=T0 


57668 


CR620 FXEAK99 


A10RS311 


322-3251-00 




RES,FX0,Fim:4.02K 0W.lX,0.aV,TC=T0 


57668 


CJS20 FXE 4K02 


AI0R6312 


311-2229-00 




RES.VAR,N0NM:TmR.2S0 0lfl.2ClX,0.SW LINEAR 


TK1450 


GF06UT 250 


A10RS31S 


322-3087-00 




RES.FXD.FIIM:100 OH1,lX,0.2y.H>TO 


57668 


CRB20 FXE lOOE 


A10R6316 


322-3097-00 




RES,PX0,nLH;100 OH1.1X,0.2tf,TC*TO 


57668 


CRB20 FXE lOOE 


A10R0317 


322-3207-00 




R£S.PXD,nLJ1;1.4K Cm.lX.0.ZN,TC=T0 


57668 


CRB20 FXE 1K4 


A1CR6318 


322-3204-00 




RES,R{D,FrLM:1.3K 0H<.1X,0.2W.7C=T0 


57668 


CRB20 FXE 1X30 


A10R6320 


322-3235-00 




R£S.fXD.FIU1:2.74K OWUX.O.ZW.TOTG 


57668 


CRBZO FXE 2K74 


AlDRe321 


311-2229-00 




RES.VAR.NONMi-nMl.ZSa OW,20X.0.5U LINEAR 


TU4S0 


6F06JT 250 


A10R63Z2 


322-3260-00 




I^.FXD.niH:4.99K OHf.lX.O.ZW.TOTO 


57668 


CRS20 FXE 4X99 


A10R6323 


322-3273-00 




RES.FXD.F1LM;6.61K 0W.1X.0.2U.TOT0 


57666 


CR620 FXE 6K81 


A10R6S31 


322-3273-00 




RE$,FX0,FILN:6.eiK 0rt1.1X.O.2W.TC-TO 


57668 


CRB20 FXE 6K81 


A10R6401 


322-3189-00 




RES.FXD.F1U4:909 0t*1.lX.0.2W,TC»T0 


57666 


CRB 20 FXE 909E 


A10R6402 


322-3169-00 




«£S,FXD.F1L>I:909 0rtUX.0.ZW,TC=T0 


57668 


CRB 20 FXE 909E 


A10R6403 


322-3183-00 




R£S,FX0,FILH:787 0H1.1X.0.2V/.TC-T0 


57668 


CRB20 FXE 787E 


A10R6404 


322-3201-00 BOlOlOO 


6012038 


ft£S.fXD.FIW;1.21K 0HUX.0.»,TC=T0 


57668 


CRS20 FXE 1X21 


A10R6404 


322-3198-00 B012039 




RES.FXD.FIIK;1,13K Om,lX.O.2W,TC=T0 


80009 


322-3198-00 


A10R640S 


322-3201*00 BOlOlOO 


6012036 


RES.FXD.FIU4:1.21K 0H1,1X,0.2W,TC-T0 


57666 


CRB20 FXE 1X21 


A10R5405 


322-3198-00 8012039 




RES.FXD.Fim:1.13K (»I,1X.0.2W.TC-T0 


60009 


322-3198-00 


A10R6406 


322-3212-00 




RES.FX0.nm:1.58K 0t«.lX,0.2W.TC»T0 


57668 


CFS20 FXE IKSS 


A10R6407 


322-3258-00 




R£S.naJ,fIU1:4.7StC 0H1.1X.O.2W.TC-T0 


56845 


ORDER BY DESCR 


AI0R6410 


322-3210-00 




R£S.FXO,FlU1:l.5K 0m,lX,0.2W,TC=TD 


57668 


CRS20 FXE 1X50 


A10R6411 


322-3258-00 




RES.FXD,FIl>1:4.7StC OW4,1X,0.2W.TOTO 


56845 


ORDER BY OESCR 


AI0R6A12 


322-3289-00 




R£S.FX0,FILH:10K OMH.1X.O-2W,TC=TO 


57668 


CRB2D FXE 10F3) 


A10R6A13 


322-3322-00 




RES,FXD.nU1;22-lK QH<.1X.0-ZW.TC=TD 


57668 


CRB20 FXE 22X1 
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tffr Part No. 


A10R6414 


322-3322-00 


R£S,B0).FIIH:22.1K CrtU%,0.2W,T(>T0 


57666 


CRB20FXE22ia 


A10R6415 


322-3224-00 


RES,R3),FIIJ1:2.1K OH4,1X,0.2W.TC=TO 


80009 


322-3224-00 


AiOPAdlA 


322-32S8-00 


RES,R®,FIW:4.75K GH4.1X.0.2W.TOT0 


56845 


ORDER 67 DESCR 


Aineui? 


322-3256-00 


R£S.FXD,F1LH:4.7SK CW,1X.0.2M,TC=T0 


56645 


ORDER 67 DESCR 


A10R641S 


322-3269-00 


R£S.FXD,nL>l:8.19K CH1.1X.0.2W,TC«T0 


57668 


CRB20 FXE 6X19 


AIORMIS 


322-3224-00 


R£S,FX0.FILH:2.1K 0tfi,lX.0.2tf.TC»T0 


80009 


322-3224-00 


A1QR642CI 


322-3193-00 


RCS.FX0.FIU4:IK 0W.lX,0.2W,TOTO 


57666 


□1620 FXE IKOO 


AirUNU9i 


322-3404-00 


R£S.FXD.Fiy»;lS8K 0H4.1X,0.2W.TC=«T0 


91637 


CCFS0-2F15802F 


A10R6422 


322-3354-00 


R£S.FXD.FIW:47.5K C»UX.0.2W,TOT0 


80009 


322-3354-00 


A1 nmu?A 


322-3354-00 


R£S.PXO.nU4:47.SK 0lfl,lX.O.2W.'n>T0 


60009 


322-3354-00 


A10R6424 


322-3344-00 


fi£S,nffl.Fim:37.4K Ofl,lX,0.2kf,TC=T0 


57688 


CRB20 FXE 37K4 


A1I»642S 


322-3344-00 


R£S,F30).FIU1:37.4K Clfl.lX.0,W,TC*T0 


57666 


CRB20 FXE 37K4 




322-3342-00 


RES.FXD.FIU4:35.7K OH4.lX.0.2W,TC=TO 


57666 


CR82D FXE 35X7 


ainmu»7 


322-3356-00 


R£S,FXD,FILM:49.9K tlW,lX,0.2W,TC«TO 


80003 


322-3356-00 


A10R6428 


322-3365-00 


RES.FXO,F1U4:100K 0H1,1X,0.21/.TC»T0 


57668 


CRS20 FXE lOOX 


airvKWQ 


322-3354-00 


RES,FXD,FIU1:47.5K 0»l.lX.0.a7,TC=T0 


80009 


322-3354-00 


A10R6432 


322-3269-00 


RES.FX0,nU1:l« Om.lX,0.2W.TC=TO 


57668 


CR620 FXE 10X0 


A10R6433 


322-3289-00 


RES,FXD,Fll*l:10K OHM,1X,0.2U,TC-T0 


57668 


CI0S20 FXb iUXO 


A10R6434 


322-3269-00 


RES.FXD.FUHaOK Om.lX,O.2W.'K>T0 


57668 


CI^O FXE 10X0 


A10R3440 


322-3243-00 


RES,M),FIU1:3.32K Otfl,iX.0.2W,TC=TO 


80009 


322-3243-00 


A10R6441 


322-3243-00 


RES,FXD,PIIH:3.32K 0«<,lX,D.2W,Tt>T0 


60009 


322-3243-00 


AiriMM/l7 


322-3221-00 


RES,FXD,FIW:1.96K OHi,lX,0.2W.1>T0 


80009. 


322-3221-00 


A10R6443 


322-3193-00 


RES.FXD,nm:lK OW.IX.O-W.TOTO 


576ES 


□1620 FXE 1X00 


A10R6444 


322-3193-00 


RES.FXD,F11W:1K Ortl.lX.O.af.TOTO 


57868 


0620 FXE 1X00 


A10R6445 


322-3193-00 


RES,FX0,FILH:1K 0m,lX,0.2W.TOT0 


57668 


CR620 FXE 1X00 


A1QR9101 


322-3342-00 


RES,FMI.F1UI:35.7I<: 0W,1X,0.2W,TC»T0 


57868 


U<620 hXt SttJ 


A10R9102 


322-3301-00 


RES.FXD,FIl>i:13.3K 0rtl,lX,0.2W.TO=T0 


57668 


CR620 FXE 13X3 


A10R9103 


322-3269-00 B012326 


RE5.FXD.F1LN:10K OW.lX.O.a/.TOTO 


57666 


CRB20 FXE lOKD 


AiORqim 


322-3182-00 


RES.FXD,FILM;475 O«,lX.0.ai.TC»T0 


57666 


CRB20 FXE 475E 


A10R9109 


322-3097-00 


RES.FXD/FIlHilOO OHi.lX,0.2W,TC-TO 


57666 


CSB20 FXE lOOE 




307-0445-00 


RES HT«;.FX0.FI;4.7'Ka*l.20X,(9)RES 


32997 


4310R-101-472 


A10R9114 


307-0445-00 


RES HTUK.FX0.FI;4.7K 0W.20X, (9)RES 


32997 


431®-101-472 


A10R9115 


322-3^-00 


RES,FXD.FlW:iOK OW,1X,0.».T>TO 


57666 


CRB20 FXE H»CO 


A10R911B 


322-3289-00 


RES.FXD.FIUUOK OH4,1X,0.2W.TC=TO 


57666 


CR620 FXE 10)^ 


AI0R9120 


322-3097-00 


fl£S,FXD.Fim:100 OH4,1X,0.2W,TC=TO 


57666 


CRB20 FXE IDOE 


A1QR9121 


322-3147-00 


RES,FXS.F1LK:332 0m,lX.0.2W,TC=TD 


80009 


322-3147-00 


A10R9122 


322-3147-00 


RES.Fi©,niM:332 0H4.1X.0.2W.TC=TO 


80009 


322-3147-00 


A10R9123 


322-3147-00 


R£S.FXD.FUh:332 »*l,3X,0.2W.TC=T0 


80009 


322-3147-00 


A10R9124 


322-3147-00 


RES.FXD,FiU4:332 CH4.1X,0.2W,TC=TO 


80009 


322-3147-00 


A10R9125 


322-3147-00 


RES.FXD.FILH:332 0W,lX.0.2W,TCcT0 


80009 


322-3147-00 


A10R9126 


322-3147-00 


R£S.FXD,F1LM:332 QHH.1X.0.2W.TC=T0 


60009 


322-3147-00 


A10R9127 


322-3147-00 


R£S.FXD,nm:332 0H4.1X,0.2W,TOT0 


80009 


322-3147-00 


A10R9126 


322-3147-00 


R£S.FXD.FILH:332 0HH.1X.0.2W.TOT0 


60009 


322-3147-00 


A10R9209 


322-3256-00 


RES.FXD.F1U4:4.7SC OH4,1X,0.2W,TC-TO 


58845 


(»DER 67 DESCR 


Al(»19210 


322-3251-00 


R£S.FXD.FI1H:4.02K OW,1X.0.2W,TC=TO 


57666 


CR620 FXE 4X02 


A10R9211 


322-3256-00 


RES.FXD.FIIM:4.S3K 0m.lX,0.2W.TOT0 


91637 


CCFSO-2 


A10R9212 


311-2236-00 


RES,VAR,NCMM:Tfffl,2CK QH4,2CK,0.5U LINEAR 


7X1450 


OPDOlir 2CK 


A10R9213 


322-3289-00 


RES.FXD,F!iJi:10K 0W,)X,0.2V,TC>T0 


57666 


CR620 FXE lOKD 


A10R9214 


311-2234-00 


RES.VAR.N0NUV;nW,5K OW.2<K.0.94 
LINEMTAPE & REEL 


TK14S0 


GFQ6UT 5K 


A10R3220 


322-3197-00 


RES.FXD.nmil.lK 0H4.1X.O.2H.TC-TO 


57666 


CRB20 FXE 1X10 


A10R9221 


322-3256-00 


RE5.FXD,FIIH:4.53K OW.lX.O.ai.TOTO 


91637 


CCfSO-2 


A10R9222 


311-2236-00 


R£S.VAft.N0IIUW:TRHR.2(]K CHI.20X.0.SU LINEAR 


TK1450 


GF06UT 20X 


A10R9223 


322-3289-00 


RES,FXD,FILi1:10K 0HH.lX.0.2W,1C«TO 


57668 


CR620 FXE 10X0 


AI0RS224 


311-2234-00 


R£S.VAR.N0IM;m«,5K 0H4.2CK.0.5W 
LINEARTAPE 6 R£a 


TK1450 


1 


A10RTU02 


307-1211-00 


RE5,THERMAL:400 CW.30X.26VDC 


50167 


P-58188 


A10RT2201 


307-0126-00 


l£S,'nEI»VU.:100 0*<.10X.NTC 


14193 


2021-10H) 
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Tektronix 


Serial/Assably No. 




Mfr. 


«fr. Part No 


rnrnmnt It. 


Part Ho 


Eff«t1« 


Dnsit 


A nni 1 iiit.im 


Ccifk 


A10RT22O2 


307-012S-00 






RES.THERMU.:100 0W.KR.Nlt 


14193 


2021-101-0 


A10j2200 


165-Mll-OO 






MICR0CtCr.Hr»I0:10OIS/SEC FIASH.A/D 


TK2015 


165-0011-00 


AIOU2201 


165-0011-00 






KICROCrJ,HY0RID:lOWS/SEC FWSH.A/D 


TK2015 


16S-C011-00 


A10U2202 


156-0863-00 






MlCROCKT.LINEAR-.OPNl AMPL.DIML 


800C9 


156-0653-00 


A10U3400 


156-2369-00 






IC.DIGlTAL:HCTCKJS,BUFFER/DRIVER:OaAL, 
DRIVER. NONINV, 3-STAT£;74HCT541,0IP20.3.TU 
8E 


80009 


156-2369-00 


A10U34O1 


156-1920-00 






IC.0I6ITAL:HCTCHK.eUFF£R;N0HIKV CCTAL, LIN 
E DRIVER, 3-STATE;74HtT244.DIP20.3 


18324 


74HCT24«i-6 


A10U3410 


156-3794-00 






IC.I«XRY:00$,SRAM;2K X 8.35NS.SPEC1AL OUT 
PlfTS:,0IP24.3 


80003 


156-3794-00 


AlOUMll 


156-3794-00 






1C.HEWRY:CK)S.SRAM;2K X 8.35NS. SPECIAL OUT 
PUTS;.0IP24.3 


60009 


156-3794-00 


A10U3412 


156-3794-00 






IC,HENCRY;CMDS,SRAHi2X X 8.35KS.SPECIAL OUT 
RJ7S;,DIP24.3 


60009 


156-3794-00 


A1003413 


166-3794-00 






IC.iEM0RY;aiDS.SRlW;2X X 8.35NS.SPECIAL OUT 
PUTS:,DIP24.3 


60009 


156-3794-00 


A1OU3420 


156-3794-00 






IC.MEK1RY:CH}S.SRAM;2K X 8.3SNS.SPEC1AL OUT 
PUTS:.0IP24.3 


80009 


156-3794-00 


AigU3421 


156-3794-00 






1C,MEWRY:CK1S.SIWM;2K X S.SSNS.SPEClAL OUT 
PUTS:,D1P24.3 


80009 


156-3794-00 


A10U3422 


158-3794-00 






1C.HEN0RY:CK)S.SRAH;2K X 8.35NS.SPECIAL OUT 
PUTS:,D1P24,3 


80009 


156-3794-00 


A10U3423 


156-3794HX3 






IC.MEHCRY:C«S.SRAH;2K: X S.SSNS.SPEtlAL CUT 
PUrS;,DIP24.3 


80009 


156-3794-00 


AliMOOO 


156-3610-00 


8010100 


B010199 


MlCft0C<T.O8Tl.:CmS.aJSTW.TIME BASE/POIMT 


60009 


156-3610-00 


A10U4000 


156-3610-01 


8010200 




HICRCCKT.06TL:CM3S.CUSTCH,TH€ BASE/POIfT 


80009 


156-3610-01 


A10U4001 


156-1921-00 






IC,0I6ITAL:tCTCW)S,8lB TRANSCEIVERlOCTAL, 
NONINV. 3-STAT£:7«CT245;MP20.3 


18324 


74HCT245N 


A10U4002 


156-0388-00 






1C.WGITAL:LSTTI.FLIP FL0P:im 0-TYPE;74LS 
74.DIP14.3.1U8E 


60009 


156-0388-00 


A10J4100 


156-3541-00 






MIC»0CtCr,0€m.:ECL.PR£SCAlER.01VlD£ fiV 5/6 


80009 


156-3541-00 


A10U41O1 


156-1611-00 






IC.D16nAL:mi.FLlP FLOP;DUAL D-TrPE;74F74 
,DIP14.3.1UBE 


80009 


156-1611-00 


A1OJ4102 


156-1707-00 






IC.DISITAL:FTTL,aTES:QUAD 2-INPUT NAN0:74F 
00.D1P14.3.TUBE 


80009 


156-1707-00 


A10U4103 


156-2290-00 






HICR0OCT.06n.;0UA0 MKL TO TTL TRANSIATOR 


80009 


156-2290-00 


A10U4104 


156-2289-00 






MICR0a!T,£I6TL:0UW} TTL-TO VtO. 1RANSUT0R 


04713 


MC10H124P 


A10U410S 


156-2289-00 






MICROCCT.DGTL:QlW) TTL-TO KCL TRW6LAT0R 


04713 


MC10K124P 


A10U41O6 


156-1874-00 






WCRQCCT.DGTl:4-BIT iJNIV SHIR REGISTER 


04713 


HC10U41L/P 


A10U4119 


156-2357-00 






IC.DIGTTALiKrrOOS.FLlP FU5P;0CTAL D-PfPE. 
NONINV. 3-STAT£;74HCT574,0IP20.3.TLBE 


80009 


156-2357-00 


A1QU4120 


156-2357-00 






IC.DIGITALitOCWS.FUP FlOPjOCTAL D-TYPE, 
NCWINV, 3-STATE;7«CT574.0IP20.3.'n*E 


60009 


156-2357-00 


A10U4127 


156-1641-00 






KlCR0aT.061l;Ea.QUAD 2-INRJT NOR GATE 


80009 


156-1641-00 


A10U42E6 


156-1639-00 






IC.0IGITAL:BCL,FL1P FLOP;OUAL MASTER-SLAVE; 
10H131,0IP16.3 


80009 


156-1639-00 


A10U4227 


156-1795-00 






HlCROCXr,OGTL;IXM. 4 TO 1 MLR 


60009 


156-1795-00 


A:0U422S 


156-1639-00 






IC. DIGITAL ittL, FLIP aOP;DUAL MASTER-SLAVE; 
10H131.DIP16.3 


80009 


156-1639-00 


A10JA229 


156-1126-00 






HICROOa.L!NEAR:VOLTAGE COMPARATOR 


80009 


156-1126-00 


A10M231 


156-1642-00 






lC,OIGITAL:ECL.eVTE:TRlPLE 2-3-2-IIWT OR/N 
0R:10H105.D1P16.3 


80009 


156-1642-00 


A10U6102 


156-2369-00 






IC.OIGITAL;H:TtMOS.aiFFER/DRIVER;OCTAL. 


80039 


156-2369-00 



DRIVER, NONINV. 3-STAT£;74HCT542.01P20.3,TU 
BE 
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an 


Tektnaiix Serial/Asatily No. 
tort Nrt FffWrtiK^ Ikmrt. 




Hfr. 

rnfc 


Mfr. ftrt No. 


A10U6L03 


lSe-2369-00 


IC,016ITAL:H;TCKB,80Fr£R/DRIV£«:OCTAL. 
DRIVER, KOMINV, 3-STAT£:74fC754l,OIP20.3.TU 


80009 


156-2369-00 


A10U61M 


156-2357-00 


IC.016rrAI.;H:TOOS,R.lP FU»:0CTAL D-TYPE. 
WWIHV. 3-STATE:74tCT574.DlP20.3.Tlfi£ 


80009 


156-2357-00 


AIOU6105 


156-2347-00 


HIttOCKT.LI«EAR:VD C0KVERTER.217 US.IO BIT 
SUCCESSIVE APPRtKlWTION 


27014 


AxiOOiccjA*- 


Aioueioe 


156-0513-00 


1C.MISC:C«0S.AHAIX)6 KK:6 CWWELCIVIOSl.OI 
P16.3 

HICROCKr.LlNEARtOPNl, AltfL 


80009 


156-0513-00 


A10U8107 


156-0495-00 


80009 


156-0496-00 


A10U6109 


156-0513-00 


IC.MISC:CKK,m06 HJ(:8 D«l#IIl:C04051.or 


80009 


166-0513-00 


A10U8111 


156-1956-00 


P16.3 

IC.OIGnAL:HCTO<IS,QEMlK;3-TO-a DECflOER.SCR 
N:74HCT138,0IP16.3 


01295 


SN74HCT138N 


A10i;6I12 


156-2369-00 


IC.DlGITAL:HrroOS.BUFFER/DRlVER;OCTAL. 
DRIVER. NOJflKV, 3*STAT6:74HCTS41.D1P20.3,TU 


60009 


156-2369-00 


AlCU^l 


156-0515-00 


BE 

IC,MISC:C«S.ANAL06 l*K:TRIPLE SroT;C04053. 
DIP16.3 


60009 


156-0515-00 


AI0U6302 


156-1437-00 


IC,LINEAR;B1P0U«.V0LTAG£ REFERENCE;5V;1404 
AU5.0IP6.3 


60009 


156-1437-00 


AiniiRirR 


156-1156-00 


HICROC<r,LINEAR:BIFET,OPNL AWL 


60009 


156-1155-00 


A1QU6304 


156-1156-09 


WCftOCCT, LI*AR:BlFET,OPNt. AMfL 


60009 


156-1156-00 


A10U6305 


156-3615-00 


MIC80CCT.D6TL:CN0S, TRACK AJO WLO.IUS 


80009 


1S6-3615-0D 


Al(Xi6306 


156-3815-00 


HICROCKT.06T1.;CMOS. TRACK AW HOLO.IUS 


800CS 


158-3615-00 


A10CJG307 


156-1156-00 


HICSDCKr,LllCAR;BIFET.OPNL Wl 


80009 


155-11&0-OU 


A10Ue308 


156-1156-00 


MiaWCKT.UIteARrBIFU.DPNl. AWL 


80009 


156-1156-00 


AiQuesis 


156-2091-00 


IC,DlSITAL:ALSm.,fiA7ES:0lW) 2-IKPt;r NANO 6 
ATE:74ALSOO.OIP14.3,TUeE,SCRH 


01295 


SN74ALSIXMN3 


A10U64DI 


156-0048-00 


MICSflOCT.LlNEAR:5 XSTR ARRAY 


80009 


156-0048-00 


A10U6402 


156-0048-00 


KICR0D0’,LINEAR:5 XSTR ARRAY 


80009 


156-0048-00 


A10U6403 


156-1381-00 


M1CRCCKT,UNEAR:3 NPH.2 PNP.XSTR /WRAY 


02735 


CA3C96AE-17 


A10UMD4 


156-0901-00 


WlCRDCKT.LlNEARiOPNL TRANSCOWICT/WCE AWL 
ARRAY 


02735 


CA3060E 


A10US40S 


156-0^-00 


H1CR0CKT,LI!CM:0PML AHPL.DUAL 


60009 


156-0853-00 


A10U9111 


156-5666-00 


HICRXKr.DeTL:(XS.16-eiT MICRDPROCESSCR 


80009 


156-5866-00 


A10U9U2 


156-1658-00 


IC,OIGnAL:ALSTTL.LATCH;OCTAL 0-TYPE TRANSP 
ARENT, NONINV. 3-STAT£;74ALS573.DIP20.3, 
TUBE 


80009 


156-1656-00 


A10U9113 


156-1748-02 


IC.DI6ITAL:ALSnL.BUS TRANSCEIVERiOCTAL, NO 
NINV. 3-STATE;74ALS245,DIP20.3.TlJBE 


01295 


SN74ALS24SAK3 


AlOlBUA 


156-3787-00 


IC.DienAL: 


60009 


156-3787-00 


A10U9I15 


160-5809-00 


MIC3KXXr.(KTL:STTL.20 INP 10 OUT PAL 


60009 


16O-S809-00 


A10U9U6 


156-2094-00 


Ht«m.D6n.:HEX INVERTERS 


01295 


SN74ALS04SN3/J4 


A10U9117 


156-3547-00 


MICROCKr.LlNeAR:BIPOlAR.Kai R5ET GEN & PWR 
SPLY 


80009 


156-M47-00 


A10U9118 


156-3177-00 


IC.DISITAL:HCTC»S.PUP FL0P;0CTAL tP-nK, 
aEAR;74HCT273.DIP20.3 


80009 


156-3177-00 


A1IXJ9119 


156-2256-00 


IC.DIGITAL:HX>OS.GATES:QUAD 2-lNPUT NAW;7 
4NC00.D1P14.3.TUBE 


01295 


SN74K00N3/J4 


A10U9120 


160-6188-01 


HiaWCKr,D6Tl:CXIS, 131072 X 8 EPROM, PMH.27 
C10.DIP32. 6. 156-3621-00 


60009 


160-6188-01 


A10U9121 


160-6192-01 


NiaUC}Cr.DGTL;CM0S.EPR0M,PRGM.27C010,DIP32. 

6.156-3621-00 


80009 


160-5192-01 


A10U9130 


156-2641-00 8010150 


IC.ICM0RY:(»S.SRAM;32K X 6.120NS; .0IP28.6 


61271 


HB84255-12P 


A10U9131 


166-2641-00 B010150 


IC.MEM]RY:CM9S,SRAH;32K X 8.120NS; .0IP26.6 


61271 


H634255-12P 


A10U9202 


156-1664-00 


IC,DI6rrAL:ALSTTL.FLIP FLOP;OCTAL 0-TYPE. 
«NINV.3-STATE;74ALSS74.DIP20.3.TUeE 


60009 


156-1664-00 
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CoiDcrant Mo. 


Tektixntx Serial/Assaiily Ha. 
Part Nn. fffiect1%e 




Hfr. 

Code 


**fr Part. Mft. 


A10U9203 


156-1664-00 


IC.OIGITAL:ALSrn..R.IP FL0P;0CTAL ET-TYPE, 
a0NHW.3-STATE;74ALS574,DIP20.3.TUB£ 


60009 


156-1664H30 


A10U9204 


156-22HHX) 


lC,OI8ITW.:ALSTTL.m(:0UAD 2-70-1 DATA SELE 
CTOR, 3-STA7E;74ALS2S7,0IPl6.3.TUM 


01295 


SN74AL52yN3 


A10U9205 


156-2210-00 


1C,DI81TAL:ALSTTL,HUX:QUAD 2-TO-l MTA SEli 
CTCR. 3-STA^:74ALS257.1)IP16.3,nBE 


01295 


5N74ALS257N3 


A1009206 


156-1921-00 


IC.D!6nAL:lCTaOS.BlB TRANSCEIVERiCaAL. 
NOKINV. 3-STATE:74HCT245;0IP20.3 


18324 


74HCT245N 


A101S207 


156-1921-00 


IC.DI6ITAL:HCTOOS.6US TRAMSCEIVERiKTAt, 
NONINV. 3-STATE;74HCT2A5;DIP20.3 


18324 


74HCT245N 


A1CU9208 


156-2452-00 


HICfiOCia,D6TL:lKIS.SEMl-CUSTOM.STO CELL, DSP 
LCONT 


60009 


156-2452-00 


A10U9210 


156-1638-00 


H1CROCKT,LINEAR:10 BIT HS.MULTIPLniA.lVA 
CCMV 


80009 


156-1638-00 


A10U9211 


160-5810-00 


HICfi0(Xr.DGn;STTL,20 INP 10 OUT PAL 


80009 


160-5810-00 


A10U9220 


156-1638-00 


WaWCKT.LINEAR:10 8IT HS,MULT1PLYING.D/A 


80009 


156-1638-00 


AI0U9231 


156-2641-00 


COW 

X a«120H$;,DlP26.6 


61271 


HBB4256-12P 


A10US232 


156-2641-00 


IC,MBeRY-.CK!S,SIWI;32K X 8,12QMS; .0IP28.6 


61271 


HS642S6-12P 


A10VR220A 


152-0395-00 


SEHICOKD DVC,DI:ZEK,5I.4.3V.S(.0.4U 


60009 


152-0395-00 


A10VR2208 


152-0395-00 


SEMICOfOl DVC,0I:ZEN.SI.4.3V.SX.0.«>r 


B0009 


15^•C09^DO 


ALOhTZZSS 


131-1817-01 


BUS,CONOUCTOR;22 A«.2.0 TO 2.125 SPACING, 
REELED 


1K1492 


CRDER BY DESCR 


A10W2285 


131-1817-01 


BUS,CONC(JCTGR:22 MG, 2.0 TO 2.125 SPACING. 
REELED 


TK1492 


OTOER BY OESCT 


A10U2287 


131-1817-01 


etJS.CO(l)UCTOR:22 AW3.2.0 TO 2.125 SPACING. 


1X1492 


ORDER BY DESCR 


A1CW3400 


131-1817-01 


REELED 

6US.C0MX£TCR:22 AUG,2.0 TO 2.125 SPACING. 
REELED 


TK1492 


ORDER BY DESCR 


A10W34O1 


131-1817-01 


BUS.CCU)irrCR:22 AUG.2.0 TO 2.125 SPACING. 
REELED 


TK1492 


ORDER 8Y DESCR 


A10ii3402 


131-1817-01 


6US.COHDXTOR:22 AUG.2.0 TO 2.125 SPACING, 
REELED 


TK1492 


ORDER BY DESCR 


A1OW6310 


131-1817-01 


eU5.C0NDUCT0R:22 AW3.2.0 TO 2.125 SPACING, 
REELED 


TX1492 


ORDER BY DESCR 


A10WE320 


131-1817-01 


eUS.C0N0UCTQR:22 MS.2.0 TO 2.125 SPACING. 
REELED 


TK1492 


ORDER GY OESCR 


A10W9011 


174-1274-00 


CA ASSY.SP,ELK:8,18 AU3.9.0 L 


53387 


ORDER 8Y DESCR 


A1QXU2200 


136-1021-00 


S(CT,PL-I« ELEK:S1P.24 POS 


TK1650 


843656-3 


A1QXU2201 


136-1021-00 


SCT.PL-IN EL£K:S1P,24 POS 


Tiaeso 


643656-3 


A10XU4000 


136-1048-00 


SU.PL-IK EL£K:15 X 15 X 3 ROtfi 


61638 


1-CL145-01TG 


A10XU9111 


136-0871-00 


StCr.PL-IN EL£K:PLCC,68.W/SLDR TAIL.TIN 


00779 


821543-1 


A1QXU9120 


136-0963-00 


SCT.PL-IN EL£K:WraoaCr.32 PIN 


TK1650 


2-644018-3 


A10XU9121 


136-0963-00 


S<r.PL-lN ELEIC:NiaTO(XT,32 PIN 


TK1650 


2-644018-3 


A10XU9206 


136-0848-00 


SKT.PL-W ELEK;68 PIN 5162-2 


00779 


55162-2 


A10Y4100 


158-0344-00 


OSC.XTAL CLOCK; lOOMHZ 


80009 


158-0344-00 
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TMiMfviant Ma. 


Tektnnix SeHal/Assobly No. 
Part Hn. (Ww* 


8 OneriDticn 


Hfp. 

Cafe 


A13 


671-0792-00 


CIRCUIT 80 ASSY:SWEEP INTERFAC£;;3a9-0738-X 
X WIRED 


60009 


A13C766 


281-0775-01 


CAP.fXO.CER 01:0.1Uf.20X,50V 


04222 


A13C767 


281-0775-01 


CAP.FXD.CER 0[:0.1UF,20X,50V 


04222 


A13C76B 


281-0775-01 


CAP.FXO.CER OI:0.1UF.20X.50V 


04222 


A13J6421 


131-0589-00 


TEm.PlN;0.46 L X 0.025 SO PH 8RZ GU5 FI 
(QUWTITY OF 5) 


22526 


A13R723 


322-3273-00 


RES.PXD.FILK:6.81K 0m.U.0.2W.TOT0 


57668 


A13R725 


322-3256-00 


RES.FXP.FILM:4.75K Om,»,0.2W.TC-TO 


56845 


A13R729 


322-3273-00 


R£S.FXD,FIU4:6.ailC OWH.W.O.2W.TC-T0 


57668 


A13R734 


307-0730-00 


RES MM,FXD.FI:7.47K Cm.Zi.Q.lBH EA 


11236 


A13R735 


307-0730-00 


RES N'n4C.FX0.Fl:7,47K 0W.2X.O.18W EA 


11236 


A13R736 


307-0730-00 


RES NTW.FX0.fi :7.47K OH.a.O.iew EA 


11236 


A13R791 


322-3281-00 


RES.FX0.FIUi:8.26K 0Hi.lX,0.2W.TC=TO 


57668 


A13R794 


322-3138-00 


RES.FX0.Fim:287 0rti.lX.0.2W.T&=T0 


57668 


A13R79S 


322-3306-00 


RES.FXO.FILHilSK 0»i,lX.0.2W.TT>T0 


57668 


A13R798 


322-3273-00 


RES.FXD.FIlW:6.aiK 0Hi.lX.0.2W.TOT0 


57668 


A13U760 


156-2466-00 


MICROCCT.UH£AR;CMOS,QU^U5 DIR^ VOLTCCMP 


80009 


A13U781 


156-2466-00 


MICR0CXr.LINEAR;CM0S.QUAD DIFF VOLTCCHP 


80009 


A13LI782 


156-2466-00 


NICHOCKT.LlNEARiCMOS.OUAD DIFF VOLTCOMP 


80009 


A13U783 


156-2467-00 


MICn0CKr,LINEAR:CM3S,0UAL DIFFERENTIAL 
V0LTA6E COHPARTCR 


80009 


A13W1304 


131-0569-00 


TERH.PIN:0.46 L X 0.025 SO PH SIZ GLO PL 
(Ouwrm OF 22) 


22526 



Hfr. fart Ho. 
671-0792-00 

SM0SE10«Wi 

SA10SE104MW 

SA1(^104MI\A 

48283-029 



Ci^O FX£ 6K81 
ORDER BY OESOl 
CRB2D ex£ 6K81 
750-81-R47K 
750-81-R47K 
7S0-fil-R47fC 

CRB20 FXS 3KZ5 
CRB20 FXE 267£ 
CRB20 m 15K0 
CRB20 FXE 6K81 
156-2466-00 
156-2466^50 

156-2466-00 

156-2467-00 

48283-029 
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ftiMiimi Hn 


Tektronix Serial/AssettlyNo. 

Pert Mo. (tarrait 


■iw a Itanrtien 


Mfr. 

Cnfc 


Mfr. part Mo. 


AU 


670-8E98-00 


CIRCUIT 60 ASSY;L0eiC CHI 8 CW 


80009 


670-8698-00 






(OU) 






AlACSSOl 


281-0775-01 


CAP.RO.CQl DI;0.1UF,20X.50V 


04222 


SA105E104MAA 


A14CS302 


281-077MI 


CAP.FXO.CER DI:0.1UF,2CBi.50V 


04222 


SA105E1D4MAA 


A14J6111 


131-0589-00 


TEm.PIN:0.46 L X 0.025 SQ PH 8RZ (iLO PL 


22526 


48283-029 






(QUANTITY OF 3) 






A14RS30I 


321-0292-00 


HES.FXD.niWrlO.TK 0H1,1X.0.125U.TC»T0 


07716 


CEAD10701F 


AKRS302 


321-0318-00 


RES,FXD.FIU1:20.0K 0H1.U.0.125W,TC-T0 


19701 


5033ED20KO0F 


A14RS303 


321-1713-07 


R£S.FXt).Fll>!;36K Om 0.1S:.0.129W,TOT9 


19701 


5033RE36K008 


A14R5304 


321-0373-00 


RES.FXD,FIUi;75.0tC 0W,lX.0.125l7,TC»T0 


19701 


5033ED75KI0F 


A14RS305 


321-0292-00 


RES.fXO.FlUldO.TK CMi.lX.0.l2SW,Tt>T0 


07716 


CEAD10701F 


A14R5306 


321-0318-00 


fi£S,FXD,FIl>l:20.0K C»W.1X,0.12SW,TC=TO 


19701 


5O33ED20KD0F 


A14RS307 


321-1713-07 


RES.FXD,Fim:36K OHM 0.1X,0.12SW.TO=T9 


13701 


5033RE36tC00e 


A14WS311 


131-0566-00 


BUS.CONDUCTOliOOMY RES, 0.094 00 X 0.225 L 


24546 


OKA 07 


A14W5312 


131-0566-00 


BUS.OMXICTORrtUIIY RES, 0.094 00 X 0.225 L 


24546 


OKA 07 



REV APR 199D 
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R^1»ce«ble £]ectrica1 Parts - 223Z Servfca 



ft'Hiiwit Ki 


Tektronix Serial/Asseibly No. 
n*rt Hrt. Itanmt 


■v a iWj'ititien 


Mfr. 

rat*! 


AIS 


670-6698-00 


CIROKT BO ASSY:L06IC CKl & CK2 

(oe) 

CAP.FXD.CCR DI;0.1UF,20X.50V 


80009 


AlOCSSa 


281-077&-01 


04222 


A1SC5322 


281-0775-01 


CAP.FXD.CER DI:0.1UF,2<K.S0V 


04222 


A1SJ6112 


131-0589-00 


T6RH,PIN:0.46 L X 0.Q2S SQ PH BRZ SJ> PL 
(OUWaiTY OF 3) 


22S26 


A1SRS321 


321-0232-00 


ft£S,FX0,FILM:10.7K 0(tl.lX.O.I2SW.7>TO 


07716 


A19R5322 


321-0316-00 


R£S,PX0,nU1:20.G»: 0lfUX.0.12SU,TOT0 


19701 


A1SR5323 


321-1713-07 


ftES.FX0.FIlM:36K 0H4 C.1X.0.129K.TOT9 


19701 


AISRS324 


321-0373-00 


RES.FX0,Fim;75.0K0f*i.lX.0.12ai,TOT0 


19701 


A15R5325 


321-0292-00 


R£S.fXD,FrLMil0.7K 0W.lX,0.12SW,TOT0 


07716 


A15RS326 


321-0318-00 


R£S.PXD.niX:20.0K Ct«.W.0.125W.TC=T0 


19701 


A15R5327 


321-1713-07 


RES.fXD.Fll>i:36»: OW 0.1H.0.12SW,TC»T9 


19701 


A15W5321 


131-0566-00 


BUS,CONDUCTQR:OIM(I' RES.0.094 00 X 0.225 L 


24546 


A15WS22 


131-0566-00 


B(JS.C0t<)UCTGR:(Xm' RES,0.094 00 X 0.22S L 


24545 



Wfr. Part lb. 
670-se9s^ 

SA105E104MAA 

SA105E1O4HU 

48283'029 

CEW10701f 

5033ED2MXF 

50a3R£3SKD0B 

5033CD7SK00F 

CEADI0701F 

SO33ED20K0OF 

5033RE36K00B 

Om 07 

m 07 
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Replaceable Electrical Parts - 2232 Service 





Tdctronix 


SeriaT/Assaibly No. 




Hfr. 




Concnent Me. 


ftirt W>. 


Effective 




Nm t Deserifltion 


Code 


Nfr. Part No. 


Ai6 


671-0793-00 






CIRCUIT 60 ASSY:SWEEP REFERENCE ::389-0737-X 
X UIR£0 


80009 


671-0793-00 


A1EC7501 


281-0775-01 






CAP.FXO.CER D{:0.1UF.2CK.50V 


04222 


SAlOSElCmw 


A16C7502 


281-0770-00 






CAP.FXO.CQl OI:1000PP.2CK.100V 


04222 


KA10IC102MAA 


A16CR721 


152-0141-02 






SEHICONO DVC.0J:SW.SI,30V.150HA. 30V, 00-35 


03508 


DA2527 (1IM152) 


A16CR7S01 


152-cesi-oo 






0I0O£.SrS:SCHl>Cf.i8W.2.2SPF:UI6263(HSCH10O 

1),D0-35,TR 


B0009 


152-0951-00 


A16CR7502 


152-0951-00 






0iaE.S16;SCHnCY.;60V.2.25Pf:ll«263(HSCH10O 

1).00-35,TR 


80009 


152-0951-00 
0A2527 UN4152) 


A16CR75C3 


152-0141-02 






SEHtCCK) DVC.Dl:SW.SI.30V.15Cm.30V, 00-35 


03508 


A16JS201 


131-0608>KIO 






TEmiNAL.PIN:0.36S L X 0.025 8RZ GLD K 
(QUWTITY OF 3) 


22526 

Z2S26 


48283-036 

48283-029 


A16J9410 


131-0589-00 






TERK,PIN:0.46 L X 0.025 SQ PH BftZ GU) PL 
(OIMTITY OF 9) 






A16K7601 


148-OC86-00 






RELAY. REED :FDRH C.IOWA.IOOVDC.COIL 5VX 
150 OW 


15636 


R6149-1 


A16Q7501 


151-0188-00 






TR«NSlST(»:PNP,SI,T0-92 


80009 


151-0188-00 


A1607502 


151-0736-00 






TR«NSISTOR:NPN,SI,TO-92 


80009 


1S1-0736-OD 


A16R721 


311-2219-00 


BOIOIOQ 


B011379 


RES.VAR.RONM:PNL,5OOaH<l.2CK.0.SW,SPDT 


12697 


(MWISE) 


A16R721 


311-2219-01 


8011380 




RES,VAR,NCMM:PNL,S00 0W.2CK.0.5W.5P0T 


12697 


9Y ASCRIPTION 


A16R5202 


313-1300-00 






RES.FX0.F1LM;30 (Mi.S.O af 


5766B 


TR2(XE 30£ 


A16R5203 


313-1300-00 






R£S,FXD,Fim:30 Om.5X.0.2W 


57668 


TR20JE 30E 


A16R75D1 


322-3222-00 






RES.FXD.FllW;2K 0Hi.lX.0.2U,TOT0 


57668 


CRB20 FXE 2K00 


A16R7S02 


322-3269-00 






ftES.FXD.FIl>l:6.19K Ol+1.1X,0.2W,TOTO 


57668 


CRB20 FXE 6K19 


A18R75M 


313-U2O-O0 






RES.FXD.HIN:12 OW.SX.O.aV 


57668 


TR20JE12E0 


A16R7505 


322-3085-00 






R£S,FX0,FILM:75 OW,lX.O-a2,TC=TO 


57668 


CRB20 FXE 7SE0 


A16R7506 


322-3121-00 






RES,FXD.nm;178 om,lX,0.2W,TCaT0 


57666 


CRB20 FXE 178E 


A16R7S07 


3U-2231-OQ 






RES.VAR.N0NWU;TFMR.1K (H(,2C«.0.SW 
LINEARTAPE & REEL 


TK1450 


6F06UT IK 
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Replaceable Electrical Parts - 2232 Service 



Tektronix Serial/Assobly No. 



Prmrment. Hn. 


P»r+ Mn FFf«:ti«e dBCont 




cede 


A20 


670-8898-02 


CIRCUIT 80 ASSY:XY PLOTTIR 


80009 


A20C1001 


281-0775-01 


CAP.FXD.CER 01:0. 1UF.20X, 50V 


04222 


A2X1002 


281-0775-01 


CAP.FXD.CER DI:0.1UF.2(K.S0V 


04222 


A2K1003 


281-0775-01 


CAP.FXD.CER 01:0. 1UF,20X, 50V 


04222 


A2X1004 


281-0773-00 


CAP.FXO.CER OI:0.01UF,10X,100V 


04222 


A2X1D05 


281-0773-00 


CAP.FXD.CER DI;0.01UF,1CK.100V 


04222 


A20C1006 


281-0775-01 


CAP.FXD.CER 01 :0.UF.2CK,SOV 


04222 


A2X1007 


290-0297-00 


CAP.FXO,aCTLT:39UF.l(K.lW 


05397 


A2X1011 


290-0246-00 


CAP.FX0,aCTLT:3.3UF.l(».15V 


12954 


A2K1012 


290-0246-00 


CAP.FXD,aCTLT:3.3UF.10X,jSV 


12954 


A2X1013 


290-0246-00 


CAP.F5ffl,ELCTLT:3.3UF,10K.15V 


12954 


A2X1014 


290-0246-00 


CAP.«0.QXTLT:3.3UF.ia,lSV 


12954 


A2XR1001 


152-0141-02 


SEHICOKD (WC.DI:Sy.SI, 30V, 1S0MA.30V, 00-35 


03508 


A2XR1002 


152-0141-02 


SEWCOfO DVC,DI:SH.SI,30V.150m.30V, 00-35 


03508 


A2XR1003 


152-0141-02 


SEMIQM) CfW:,Dl;SU.SI.30V.15(IMA.30V, 00-35 


03508 


A2XR1011 


152-0141-02 


SENICWC OVC.OI:SW.SI,3OV.150MA, 30V, 00-35 


03508 


A20CR1012 


152-0141-02 


SEHICWC DVC.0I:SW.SI.30V.15OlA.30V, DO-35 


03506 


A2XR1014 


152-0141-02 


SEMICOO DVC,DI:SW,S1,30V.150M.30V, 00-35 


03508 


A20CR1016 


152-0141-02 


SEHICONO DVC,0I:SW.SI.30V.150MA,30V.D0-35 


03S08 


A20F10D1 


159-0253-00 


FUSE. CARTRIOSE; 0. 250A. 125V. FAT , SieilN 


75915 


A20J1011 


131-3390-00 


COm.RCPT.ELEC:D SieHIN.CKT BD.9 CONTACT 


13556 


A20J4110 


131-0589-00 


TERM.P1N:0.46 L X 0.C25 SQ PH 6RZ OLD R. 
(OUWTITY OF 2 ) 


22S26 


A20J6423 


131-0589-00 


TEm,PIN;0.46 L X 0.C25 SO PH 6RI OD PL 
(OUWTITY OF 4) 


22526 


A2O)9301 


131-0583-00 


TEm.PIN;0.46 L X 0.025 SQ PH BftZ GLD PL 
(OUWTITY OF 5) 


22525 


A2Oa001 


148-0088-00 


RELAY, REED :R}m C.IOCHA.IOOVDC.COIL 5VX 
150 011 


15636 


A20L1001 


108-0443 -OQ 


COIL,RF:FIXa>,23.5UH 


S0O99 


A20U002 


108-0443-00 


COIL,ftr;FIXED,23.SUH 


80009 


A20Q1011 


151-0188-00 


TRANSISTOR;PNP.Sl.TO-92 


80009 


A20Q1012 


151-0188-00 


TRANSirrOft:PNP.SI.TO-92 


80009 


A20R1Q01 


301-0202-00 


f^,FXD.FIU(:2K OW.SX.O.SU 


19^1 


A20R1002 


301-0202^30 


RES.FXD,FIL»:2K Ofi.EK.O.SW 


19701 


A20R10X 


315-0332-00 


RCS,FXD,F1LN:3.3)C 0H1.5X.O.25U 


57666 


A20R101I 


315-0472-00 


RES,FX0,F1LM:4.7K OW.SX.0.25W 


57868 


A20R101Z 


315-0681-00 


RES.FXO.FILNieeO Ofl.SX.O.^ 


57668 


A20R1013 


301-0202-00 


RES,iDtD,FIL>l:aC OH1.9L.O.SU 


19701 


A20R1014 


315-0472-00 


RES.FXO,FILX:4.7K Od.5X,0.2SU 


57688 


A20R101'5 


315-0133-00 


RES.PXD.FlLi1:13K 0I«I,5X.0.25W 


19701 


A20R1016 


315-0104-00 


RES.FX0.FlLH:10OC Oft.SX.O.ZSU 


57668 


A20R1017 


315-0112-00 


ItfS.FXD.FILHrUK 0H1.5X.0.25W 


19701 


A20U1001 


156-1200-00 


MICROCKT.LINEARtBIFET.QUAD opnl ahpl 


80009 


A20VR1011 


152-0195-00 


SEMCONO DVC.DI:ZEN,S!,S.lV,SX.0.4W.OO-7 


80009 


A20VR1012 


152-0195-00 


SBUCOO DVC,D1;ZEN.SI.5.1V,SX.0.4W,D0-7 


80009 


A20W1001 


131-0586-00 


euS.CONDUCTORtCUMT RES.0.094 OO X 0.225 L 


24546 


A2CM002 


131-0566-00 


BUS,COWIUCTOR;OIM(Y RES.0.094 00 X 0.225 L 


24546 


A2QI<n003 


131-0566-00 


6U5.C0mJCTaR:CU*1Y RES.0.094 00 X 0.225 1. 


24546 



Mfr. fart No.. 



670-6998-02 

SA105E1D4HAA 

SAlOSElOWdA 

SA10SE104WA 

MA201C1Q3KAA 

MA20IC103KAA 

SA10^104HAA 

TU06396K010A5 

03R3QUSK1 

D3R3EA1SK1 

DSfiSEAlSU 

o^EAisa 

DA2S27 (1N4152 
CM2527 (1N4152 
QA2527 (1N41S2 
0A2527 (UM1S2 
0A2527 (1N4152 
0A2527 (1N41S2 

DA2527 (1N4152) 
2S1.2S0 T 6 R T1 
re-9sv 
48283-029 

46283-029 

48283-029 



R8149-1 

103-0443-00 

108-0443-00 

151-0188-00 

151- 0188-00 

SO53a2K0OOJ 

5083CK2j;00OJ 

NTR2SJ-E03K3 

MTR25J-E04K7 

NTR2S0-E880E 

5053CX2KOOOJ 

NTR25J-E04K7 

5O43ai3K00J 

NTR25J-E100K 

5043CX1K1000 

156-1200-00 

152- 0195-00 

152-0195-00 
OMA 07 
OMA Cf7 
QUA 07 
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Replaceable Electrical Parts - 2232 Service 



Cmmifrt Mn. 


Tdctrcnix Serial/Assa61y No. 
ftirt Nn. EffBrtinr l>9mTt 


■tw a Deacrioticn 


Hfr. 

rjsfe 


Hfr. Part No. 


A21 


671-1227-00 


CIRCUIT 80 ASST:RS232 


8CKX19 


671-1227-00 






(OPTION 12 GNLY) 






A21C1001 


281-0775-01 


CAP.FXO.CER DI:0.1UF,2CK,SOV 


04222 


SA105E104NM 


A21C1002 


281-0775-01 


CAP.FXO.CER DI:0.1UF.20K,50V 


04222 


SA105E104HAA 


A21C1003 


281-0775-01 


CAP.FXD.CER OI:D.lUF,2aX.50V 


04222 


SA105E104KAA 


A2IC1004 


281-0773-00 


CAP.FXO.CER DI;0.01UF.1(K.100V 


04222 


HA201C103KAA 


A21C1005 


281-0773-00 


CAP.fXO.CER DI:0.01UF.10X.100V 


04222 


HA201C103KAA 


A21C10D6 


281-0773-00 


CAP.FXD.CER 01:0.01UF.l(R,lOOW 


04222 


HA201C103KAA 


A21C1007 


290-0297-00 


CAP. R<D. ELCTLT: 39UF. lOK. 1 W 


05397 


T1108396K010AS 


A21C10U 


290-0246-00 


CAP.FX0.aCTLT:3.3UF.l(«.15V 


12954 


03R3EA1SK1 


A2IC1012 


290-0248-00 


CAP.FXD. ELCTLT:3.3UF.1CK. ISV 


12964 


03R3EA15K1 


mam 


290-0246-00 


CAP. FXO. ELCTLT: 3 .3UF, lOX, ISV 


12954 


D3R3EA15K1 


A21C1014 


290-0246-00 


Ctf, TO. ELCTLT :3 . 3UF, ICK.iW 


12954 


D3R3EA15K1 


A21C1221 


281-0775-01 


CAP.FXD.CER DI:0.1UF.20X.50V 


04222 


SA10SE104MAA 


A21C1222 


281-0776-01 


CAP.FXD.CER DI:0.1UF.20X.SOV 


04222 


SA105E104NAA 


A21CIZ23 


281-0775-01 


CAP.FXD.CER DI:0.UF,20X.50V 


04222 


SA10SE104NAA 


A21C1224 


281-0775-01 


CAP.FXD.CER 0I:0.IUF.2(Q:.50V 


04222 


SA10SE1O4HW 


A21C1225 


283-0197-00 


CAP.FXD.CER D1:470PF.SX.5W 


04222 


^05A471JAA 


A21C1226 


283-0197-00 


CAP.FXD.CER D!:470PF.5X.50V 


04222 


SR205A471JAA 


A21C1227 


283-0197-00 


CAP.FXD.CER 0I:47OPf.SK.5OV 


04222 


SR205A471JM 


A21C1228 


263-0197-00 


CAP.FXD.CER DI:470Pf.SX.5« 


04222 


SR205A47UAA 


A21C1223 


263-0197-00 


CAP.FXD.CER DI:470PF.5X.50V 


04222 


SR2D3A47UAA 


A21C1232 


281-0773-00 


CAP.FXD.CER DI:0.01UF.1(K.100V 


04222 


HA201C103KAA 


A21C1233 


281-0773-00 


CAP.FXD.CER 0I:0.OlUF.10X.l0OV 


04222 


HA201CI03KAA 


A2LC1234 


281-0775-01 


CAP.FXD.CER D1;0.1UF.2CK.50V 


04222 


SA1[«E104IWA 


AZ1C1235 


281-0775-01 


CAP.FXD.CER DI:0.1UF,2aX.S0V 


04222 


SA105E104KAA 


A21C123B 


263-0197-00 


CAP.FXD.CER DI:470PF.St.50V 


04222 


SR205M713AA 


A21C1237 


281-0775-01 


CAP.TO.CER DI:0.1UF.20X,50V 


04222 


SA10SE104HAA 


A21CI238 


283-0197-00 


CAP.FXD.Ca D1:470PF,SX,5W 


04222 


SR205A47UAA 


A21C1239 


283-0197-00 


CAP.FXD.CER DI:470PF.S1.5W 


04222 


SR205A47IJAA 


A21C1240 


281-0775-01 


CAP.FXD.CER D1:0.1UP.2CK.50V 


04222 


SA105E104HAA 


A21C1242 


281-0773-00 


CAP.FXD.CER Dl:0.01liF.10K.100V 


04222 


HA201C103KAA 


A21C1243 


281-0773-O0 


CAP.FXD.CER DI:0.01UF.10X.1DOV 


04222 


W201C102m 


A21C1244 


281-0773-00 


CAP.FXD.CER D1:0.01UF.IOX.100V 


04222 


KA201C103KAA 


A21C1251 


261-0773-00 


CAP.FXD.CER DI:0.01UF,10X.100V 


04222 


KA201C103KAA 


A21C1252 


283-0639-00 


CAP.TO.NICA D!;56PF,U.509V 


00853 


DlS5E56Qf0 


A21C12S3 


283-0639-00 


CAP.FXO.HICA D1:S6IT,1X.SOOV 


00853 


D1S5E560F0 


A210U001 


152-0141-02 


soocnc DVC.DI:SU,SI,30V.150m.30V, 00-35 


03508 


0A2527 (1N4152) 


A2KK1002 


152-0141-02 


SEHICOM) 0VC,DI:94,SI,3ClV.150m,30V. DO-35 


03506 


DA2527 (1N4152) 


A21Cfil003 


152-0141-02 


SEMICCK) 0VC.DI:SU.SI.30V,lS(MA.3DV.DO-35 


03508 


(M2527 (1N4152) 


A21CR1DU 


152-0141-02 


SEMICOND DVC,DI:SW,SI.30V.lSCMA.30V.0O-3S 


03508 


DA2527 (1M152) 


A21CRUH2 


152-0141-^ 


SEHtCOND DVC.DI:SV.S1.30V.15Cm.30V.DD-35 


03508 


DA2527 (1N4152) 


A21CR1014 


152-0141-02 


SEMIC0ND'WC.DI:SW,SI.30V.lSCM,3av.D0-35 


03508 


DA2527 (1N41521 


A21CR1016 


152-0141-02 


SEMCOND OVC,OI:SU.S1.30V,150HA,30V.OO-35 


03506 


DA2527 (1N4152) 


A21CR1221 


152-0834-01 


SEMICOW 0VC.DI;16 DIODE ARRAY.C0(««n ANODE 


80009 


152-0834-01 






.35V.4NS 






A21CR1222 


152-0835-01 


SEMICOND DVC.DI:18 DIODE ARRAY.CCIMN CATH3 


60009 


152-0835-01 






DE.35V.4NS 






A21CR1223 


152-0141-02 


SEffiCONO OVC,Dl;SW,SI,30V.15Cm.30V.DO-35 


03508 


DA2527 (1N4X52) 


A21CR1224 


152-0141-02 


SEMlCOrO DVC.DI;SW.SI.30V.15a«.30V.DO-35 


03508 


0A2527 (1N4152) 


A21F1001 


159-0253-00 


niS£.CAftTR108E:CI.250A.12SV.FAST.SUGHlN 


75915 


251.250 T & R T1 


A21J1011 


131-3390-00 


CONN.RCPT.ELEC:0 SUBUN.OT 80,9 (XNTACT 


13556 


0E-9SV 


A2IJ1212 


131-0813-00 


CONN.fiCPT.ELECiOT BO HT.25 CCNT.HALE 


13511 


777-0B-25P-T 


A21J1214 


131-0971-00 


CONN,RCPT,£LEC;CKT BD KT.25 CCNTACT.FEmLE 


71468 


D625-SH 


A2U1216 


131-0589-00 


T£RM.PIN:0.4$ L X 0.025 SQ PH BRZ 6L0 PL 


22526 


48283-029 


A21J4110 


131-0569-00 


TERM.PIN:0.46 L X D.02S SQ PH 8RZ OLD PL 


22526 


48283-029 






(QUWTITT OF 2) 
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Replaceable Electrical Parts - 2232 Service 



fumiwnt Hn. 


Tektrenix Seria1/Asaaab1y No. ■ 
Part lb. Effective Oecont 




Mfr. 

Cotb 


A21J6423 


131-0589-00 


TEm,PlN:0.46 L X 0.025 SQ PH 6RZ 640 R. 
fOUWTlTY OF 41 


22526 


A21J9301 


131-0583-00 


TD«.PIN:0.46 L X 0.025 SQ W BRZ aO PL 
fOlwrm OF 61 


22526 


A21K10O1 


148-0086-00 


R£LAY.REEC:FQR1 C.IOCMA.IOOVDC.XIL 5V0C 
150 0t« 


15636 


A21L1001 


108-0443-00 


X1L.RP:FIXED.23.SUH 


80009 


A21L1002 


108-0443-00 


C01L,RF:FIXED,23.5LH 


60009 


A21Q1011 


151-0188-00 


TR«SlSTQR;mP.Sl.T0-92 


80009 


A21Q1012 


151-0188-00 


TRWlSISTOR:PNP,SI.TO-32 


80039 


A2101221 


151-019O-M 


TR«SISTOR:NPN.SI.TO-* 


80009 


A21R1Q01 


301-0202-00 


RES,FXD.FILi1:2K OW.SX.O.SV 


19701 


A21R1002 


301-0202-00 


RES,FXD,FILN:2K0H4.5(,0.M 


19701 


A21R10O5 


315-0332-00 


RES,FXD,PILM:3.3K OW.SX.0.2SU 


57668 


A21R1011 


315-0473-00 


RE5.FXD,ni>l:47K 0m,SX,0.25W 


57668 


A21R1012 


315-0681-00 


RES,PXO,nU4:6eO (WI,5X,0.25W 


57668 


421R1013 


301-0202-00 


R£S.FXD.F1L>I:2K OHH.S.O.SV 


19701 


A21R1D14 


315-0473-00 


RES.FX0,FIL>I:47K 0W,Si:.0.25W 


a/668 


A21R1015 


315-0134-00 


RES.FXO,FIU>I;130K CHI,SX.0.291 


57668 


A21R1016 


315-0105-00 


R£S,FX0,FIU1:W 0m,a.0-2SW 


19701 


A21R1017 


315-0112-00 


R£S.PX0.FU>I;1.1K QW,5l,0.2SW 


19701 


A21R1212 


315-0103-00 


RES.FXD.FimaaK 0H1.5X,0.25W 


19701 


A21R1213 


315-0103-00 


lttS,FXD.FIU1:10K CH4.5X.0.25W 


19701 


A21R1214 


315-0103-X 


R£S,PXO.FIU4:10K 0H4.SX.0.2SW 


19701 


AZ1R1221 


316-0472-00 


RES,F10.FIIM:4.7K 0W.9I.D.2SW 


57668 


A21R1222 


307-04^^ 


RES lfiiK,FXD,n:4.7K Ottl,2tK.(9)RES 


32997 


A21R1223 


315-0472-00 


R£S.PXD.F1LM:4.7K 0t*i.SX.0.25U 


57666 


A21R1224 


315-0103-00 


RES,PXD,F1LM:10K 0m,9I.0.25y 


19701 


A21R1234 


315-0472-00 


RES.I^.FIIil;4.7K afH,5X.0.291 


57666 


A21R1235 


315-0272-00 


R£S.FXD.Fn>l:2.7K MI.5a:,0.2SW 


5/bbB 


A21R1243 


315-0472-00 


RES.FX0,FIL>I:4.7K (H4,a.0.25W 


57S68 


A21R1244 


315-0472-00 


RES.FX0,nm:4.7X (H4.SK.0.2SW 


57668 


A21R1245 


315H)472-00 


RES.PXD.FIU1:4.X 0H4.a,0.25W 


57668 


A21R1246 


315-0472-00 


RES.FXD.F1W:4.7K 0«1.JK.0.2SW 


57668 


A21R1248 


315-0472-00 - 


R£S,FXD,F1L>I;4.7K CHI,SX.0.2SU 


57668 


A21R1251 


315-0472-00 


RES.FXD,nLM:4.7K OHH,5X,0.25W 


S7668 


A21R1252 


315-0472-00 


R£S.R®,FTU1:4.7K 0m,St.O.25W 


57668 


A21R1253 


316-0472-00 


R£S.F)®,F1U4:4.7K 0»i,SX.0.2SW 


57663 


A21R1255 


315-0106-00 


RES.FXD.FIUCIOK 0W.SX.0.2SW 


01121 


A2131221 


260-2272-W 


StfITCH.R0CKER;SPST.2.SA.28V 


97525 


A21U1X1 


156-2667-X 


MlQ«m.LIN£AR:QlM) LOI FVR, OPERATIONAL 
AMPLIFIERS HC3403.14 DIP.MI 


80009 


A21U1222 


156-2391-00 


lC.0I6ITAL:ALSTTL.eUFFER/l)RIVER;HaiKV 0 
CTAL.DM«R.3-STATE;74A1S541.D1P20.3.TIB£ 


80009 


A2101223 


156-2391-00 


IC,0I6nAL:ALSTTL.BUFFER/DRlVER;NIWINV 0 
CT«..0RIVER,3-STATE;74ALS541 ,0IP20.3.T18E 


80G09 


A21U1224 


156-0878-00 


HIO«Xr.l(rPC:BIPDlM,Q(ilD RS-232C LINE 
RECEIVER 


60009 


A21U122S 


156-0879-X 


MICR0CKr,INTFC:8IPCU«.QliMI RS-232C LIlC 
DRIVER 


04713 



IC,W6ITW.:ISTTL.BUB TRAHSCElVERjOCTAL. NON 60009 
INV. 3-STATI;74LS245,DIP20.3.HBE 
lC.£)I6ITAL:lSTTL.aTES:IXW. 2-WIDE. 2-INPWT 800CS 
ANK)R-INV;74LS51.0IP14.3.TUa 
lC.DI6nAL:Al3TTL.eUFFER/«IV£R;H0NINV 0 80009 
l;TAL,DRIVER.^STATE;74ALS541,DIP20.3,TI£E 

A21U1234 IS6-2093HX) WOiCC»T,llSTl:WN> 2-W POSITIVE CR 64TE 01295 



A21J1231 156-mi-OO 
A21U1232 156-0675-00 
A21U1233 156-2391-00 



Mfr. Part Ho._ 
48283-029 

4^-029 

R8149-1 

108-0443-00 

108-0143-00 

151-0188-00 

lSl-OlSS-00 

151-0190-00 

50S3C(2K0CO3 

5053CX2KOOOJ 

NTR25J-E03K3 

NTR2SJ-E47K0 

NTR25J-E680E 

S053CX2KOOOJ 

NTR25J-E47K0 

NTN2SJ-E130K 

5043CX1HOOOJ 

5043CXliaO0J 

soisaiOKDOj 

SO43C<l(M)0J 

5043 ai(B>Sal 

(frR25J-€(M>7 

4310R-1Q1-472 

MTR25J-eO«7 

S043CUOKOOJ 

NTR25J-E04K7 

KTR25J-K0C7 

NTO5J-EOHC7 

NTR25J-E04K7 

NTR25J-E04K7 

NTR25J-E04K7 

NTR2SJ-E04K7 

NTR2S1-E04K7 

NTO25J-E04K7 

NTO25J-E0417 

C81065 

240010GP 

156-2667-00 

156-2391-00 



156-2391-00 

156-0678-00 

MC1488 



156-llU-OO 

156-0875-00 

1S6-2391-00 



SN74ALS32N3 
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teplace«b1e Electrical Parts - 2232 Service 



Cttumrt fki. 


Tektienix Serial/Assofcly' No. 
Part Ns. Effective Dteant 


ifcv a iwriftfion 


Mfr. 

Cede 


Hfr. Part Mn. 


A21U123S 


156-1432-00 


IC,DI6ITAL:LSTn..DO«/DHI)0ER;0UAL 2-TO-4 
0BXffiER;74LS156.DIP16.3.TlBE 


60009 


156-1432-X 


A21U1236 


15B-2B03-00 


IC.0I6ITAL:ICTCM0S,1>TCH:6-8IT ADORESSASLE; 
74iCT250,OIPlB.3.TlJB£ 


02736 


CO74HCT250E 


A21U1241 


156-23SI-00 


IC,DlGITAL:ALSm,BUFFER/«lVER:NO«INV 0 
CTAL . DRIVER. 3-STATE: 74ALSS41 . 01 P20.3 , TUBE 


80009 


156-239H)0 


A21U1244 


156-2094-00 


mower. DGTl.; HEX INVERTERS 


01295 


SN74AL5048N3/J4 


A21U124S 


156-2488-00 


IC,DieiTA|.:FTTL.[)O«0l3EC00eR;XTAL OECOOER 
, WITH ADiKM.ED6E:74F54e.0IP20.3.'aeE 


80009 


156-2468-00 


A21U1251 


156-2436-00 


Hiawer.DSTLiOcs.ssiiAL com interface 


94371 


CD62C52/6 


A21VR1011 


152-0195-00 


SEMICOM) DVC,DI;ZEN,Sl,5.1V,5X,0.4W.0O-7 


80009 


1S2-0195-X 


A21VR1012 


152-0195-00 


SEMiaXC 0VC.0I:ZEK.SI,S.lV.SX,0.4W,D0-7 


80009 


152-0195-M 


A21VR1221 


152-0520-00 


SEWCOND DVC.0I:ZEH, SI. 12V.SX.1W, 00-41 


800X 


152-0520'X 


A21VR1222 


152-0520-00 


SEMICOND OVC.DI:ZEN.SI.12V,SX.1W.[)0-41 


80009 


152-0520-X 


A21WU223 


152-0520-00 


SO1IC0N0 OVC.0I;Z6N.S1.12V,a,lW,CKMl 


60009 


152-0520-00 


A21VRU24 


152-0520-00 


SEMICONO 0VC.DI:ZEN,SU2V.5X.1W.[10-41 


80009 


152-0520-X 


A21.VR1232 


152-0667-00 


SEMICXW CVC.01;ZEN,SI,3.0 V # ZX AT 2MA 


80009 


152-0687-X 


A21U1D01 


131-0566-00 


6US.OMXJCTCfi:IXIt1T RES.0.094 X X 0.225 L 


24646 


OW 07 


A21U1002 


131-0566-00 


BUS.COMXJCTCRilXm RES.0.094 X X 0.225 L 


24546 


orn 07 


A21W1003 


131-0566-00 


BUS.CONDUCTXrIxm RES.0.094 X X 0.225 L 


24546 


CKA 07 


A21V1216 


131-0566-00 


BLS.C0MX£TX:0Uf1Y RES.0.094 X X 0.225 L 


24546 


OMA 07 


A2iy8101 


175-9847-00 


CA ASSY.SP.£LEC;50.28 AU5.2.S L.RI8B0N 


soox 


175-9847-00 


AZ1Y1251 


158-0124-00 


XTAL INIT.0TZ:2.4576 mZ.O.OSX.PARALl^ 


01807 


ZSW 



REV APR 199D 
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ftiawnwit. Ik). 


Taktrcsiix Serial/Assably No. 
Rart Me. Ffftritiv* (krfwit 


Nae i Dacriotton 


Mfr. 


MFr. fttit He. 


A22 


671-0972-00 


CIRCUIT 80 ASSY:6PIB 


60009 


671-0972-00 






(OPTION 10 ONLY) 








A22C1D01 


281-0775-01 


CAP.FXO.CER DI:0.1UF.20X,SOV 


04222 


SA105E104MAA 


A22C1002 


281-0775-01 


CAP.FXD.CER OI:O.ur.2CK.50V 


04222 


SA10SE104KAA 


A22C1003 


281-0775-01 


CAP.FXO.CER 01 :0.1UF.2CK.50V 


04222 


SA105E104KAA 


A2ZC1CC4 


281-0773-00 


CAP.FXO.CER DhO.OlIf.lflX.lOOV 


04222 


MA201C103KAA 


A22C1005 


281-0773-00 


CAP.FXO.CER DliO.OlUF.lOX.lOOV 


04222 


KA201C103ICAA 


A22C1006 


281-0773-00 


CAP.FXO.CER DhO.OlUF.lOX.lOOV 


04222 


M201C103KAA 


A22C1007 


290-0297-00 


CAP.FXO.£LCTLT;39UF,10K.10V 


05397 


T110S396I^1QAS 


A22CI011 


290-0248-00 


•CAP.FX0.ElCTLT;3.3UF.1«.15V 


12954 


03R3EAl»a 


A22C1012 


290-0246-00 


CAP , FXO. ELCTLT : 3 . 3UF . ICK. ISV 


12954 


03R3EA15a 


A22C1013 


290-0246-00 


CAP.FXD.ELCTLT:3.3ir,10X.l5V 


12954 


D3R3EA15K1 


A22C10I4 


290-0246-00 


CAP.FXD.EUrn.T:3.3UF.l(K,l5V 


12954 


D3R3EA15ia 


A22C1321 


281-0775-01 


CAP.FXO.CER OI:0.1UF.20X,50V 


04222 


SA10SE104WA 


A22C1322 


281-0775-01 


CAP.FXO.CER DI:0.1UF.20X.50V 


04222 


SA105E1O4MAA 


A22C1323 


281-0775-01 


CAP.FXO.CER DI:0.1UF,2W,50V 


04222 


SA105E104HAA 


A22C1331 


281-0775-01 


CAP.FXO.CER DI:0.1UF,2«.50V 


04222 


SA10SE1O4MAA 


A22C1332 


281-0773-QO 


CAP.FXO.CER 0I:0.01UF,lOX.l0OV 


04222 


HA201C103KAA 


A220333 


281-0773-00 


CAP.FXO.CER DI:0.01UF.1CK.10CIV 


04222 


HA201C103XAA 


A22C1334 


281-0775-01 


CAP.FXO.CER 0I:0.1UF.20X.50V 


04222 


SA105E1D4MAA 


A22C133S 


281-0775-01 


CAP.FXO.CER 01:0. 1UF.2(K, 50V 


04222 


5A105E104HAA 


A22C1342 


281-0773-00 


CAP.FXO.CER DltO-OlUF.lCK.lOOV 


04222 


MA201C103KAA 


A22C1343 


261-O775-01 


CAP.FXO.CER DI:0.11F,2CK,S0V 


04222 


SA10SE1D4MAA 


A22CU51 


281-0773-00 


CAP.FXO.CER D1:0.011F,10X,10OT 


04222 


HA201C103KAA 


A22CR1001 


152-0141-02 


SEMOM) OVC.Dl;SW.SI.30V,150W,30V.DO-35 


03508 


QA2527 1 


[1N4152] 


A22CR1002 


152-0141-02 


SEWCOND OVC,Dr;SW.SI.3OV.150MA.3OV.0O-35 


03508 


QA2527 


1N4152) 


A22CR1003 


152-0141-02 


SEMICm) DVC.DI;SW,SI,3OV.150W,3OV,OO-35 


03508 


QA2527 


1N41S2) 


A22Cftl0il 


152-0141-02 


SENICOND OUC,OI:SW.5I.30V,15aW,30V,00-35 


03508 


DA2527 


1N41S2) 


A22CR1012 


152-0141-02 


SEHICCM) DVC.01:SW.S1.30V,ISOMA.30V.OO-35 


03508 


QA2527 


1N4152) 


A22CR10U 


152-0141-02 


SEHICOIG DVC.01:SV,SI.30V.150m.30V.OO-35 


03508 


DA2527 


[1N4I52) 


A22CR1016 


152-0141'O2 


SEHICONO 0VC.Dl:SW.S1.3DV.l50m.30V, CO-35 


03508 


DA2S27 


[1N4152) 


A22CR1321 


152-0834-01 


SEMICOK) DVC, 01:16 DI0(£ ARRAY.COFKIN mXX. 


80009 


1^-0834-01 






,35V,4N5 








A22CR1322 


152-0S5-O1 


SEHICONO DVC.DI:16 DIODE ARRAY, COffON CA1TO 


80009 


lK-0835-01 






DE.35V.4NS 








A22F10D1 


1S9-02S3-00 


FUS£.CARTRI0SE:0.2SaA,126V,FAST,SU«IN 


75015 


251.250 TSRTl 


A22J1011 


131-3390-00 


CCm.RCPT.ELECiO SUBMIN.Oa 80,9 CONTACT 


13556 


0E-9SV 




A22J1314 


131-2203-01 


CO(*l,RCPT,£l£C:aa 60.24 CONT.FEWU 


74888 


572024014(398) 


A22J1316 


131-0589-00 


TERM.P1N:0.48 L X 0.025 SQ PH 01Z 6L0 PL 


22526 


48283-029 


A22J1317 


131-0589-00 


TEm.PIN:0.46 L X 0.025 SQ PH 6RZ ajl PL 


22526 


48283-029 


A22J4110 


131-0589-00 


TEm.PIN;0.46 L X 0.025 SQ PH BRZ 6U) PL 


22526 


48283-029 






(QUANTITY OF 2) 








A22JG423 


131-0589-00 


TEm,PlN:0.46 L X 0.025 SQ PH BRZ OLD PL 


22526 


48283-029 






(QUWnY OF 4) 








A22J9301 


131-0589-00 


TE)»f.PIN:0.46 L X 0.025 SO PH »Z OLD PL 


22526 


48283-029 






(QUANTm OF 5) 








A22K1001 


148-0086-00 


RELAY. REED; FORM C.lO0HA.IOOVOC.(X>Il 5VCC 


15638 


RS149-1 








150 (Mi 








A22L1001 


106-0443-00 


COIL.RF;FIXED,23.SlAi 


80009 


108-0443-00 


A22L10D2 


106-0443-00 


C0IL,Rf:FIxa>,23.5UH 


80009 


lOB-0443-00 


A22Q1011 


151-0188-00 


TRA»SIST(R:PHP.SI.T0-92 


80009 


151-0188-00 


A22Q1012 


151-0188-00 


TRANSIST0R;PNP,Sl.T0-92 


80009 


151-0168-00 


A22R1001 


301-0202-00 


RES,Fn>,FU>i:2K CMI.SX.O.SW 


19701 


5O53CX2X000J 


A22R1002 


301-0202-00 


RES,FXD.FILH:2K0Hi,5X.0.SU 


19701 


5»3CX2K000J 


A22R10(S 


315-0332-00 


R£S.R(D.niH;3.9C (MH,5(.0.25W 


57668 


NTR25J-E03t3 


A22R1011 


315-0473-00 


RES.FX0.RLM;47K 0W.SX.0.2SV 


57668 


NTR25J-E47W) 


A22R1012 


315^1-00 


RES.FX0.F1LH:660 0W,5(.0.25U 


57E68 


NTR25J-E680E 


A22R1013 


301-0202-OC 


RES.FXD.FILH:2K OW.SX.O.SU 


19701 


SOS3CX2KOOOJ 
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Telctranix Serial/Asseobly Nc. 




Mfr. 


Mfp. Part No. 


riimiiiwit Hn 




Nw % DescHoticn 


Cert; 


AZZfilOW 


315-0473-00 


R£S,FX0,FILK:47K 0W.5X.0.29/ 


S766B 


NTR25J-E47K0 


A22R1015 


315>0134>(}0 


R£S,ra),PIl>l:13CK 0tft.SK,D.25W 


S7668 


NTR2SJ-E130K 


A22ftlC16 


316-0105-00 


R£s.na).FiLM:U4 oifi.si;,o.2SW 


19701 


5O43CX1K0OOJ 


A22R1Q17 


315-0112-00 


RES.FXD.FIU4:1.1K 0W.5X.0.2SW 


19701 


5043aiK100J 


A22R1321 


315-0472-00 


RES.FXD.nU4:4.7)C Om,5l,0.2SW 


57668 


NTR25J-E04K7 


A22R1322 


307-0445-00 


RES NM.FXD.fi ; 4.7K0Hi.20K.(9}R£S 


32997 


4310R-101-472 


A22R1323 


315-0472-00 


RtS.TO),Fim;4.7K 0m,K, 0.2514 


57668 


NTR25J-E04K7 


A22R1335 


315-0272-00 


R£S.FXO,FIU4:2.7K 0H4.SK.0.2SW 


57668 


NTR2SJ-E02K7 


A22R1341 


315-0472-Ofl 


RES.FXD.FUJi:4.7K (H<,5X,0.Z54 


57668 


NTR25J-E04K7 


A22R1342 


315-0472-00 


RES.FX0,rtLH:4.7K OHH.SX.0.294 


57668 


NTR25J-E04K7 


A22R1343 


315-0472-00 


RES.FX0,FIIM;4.7K 0W.5X,a.294 


57668 


NTR26J-E04X7 


A22R1344 


315-0472-00 


R£S.nD.nLX:4.7K 0W.5K.0.2S4 


5766S 


NTR25J-E04K7 


A22R1345 


31S-0472-00 


R£S,FXD.FIL>I:4.7K OHH.5S.0.2SW 


57668 


NTR25J-EWK7 


A22R1346 


315-0472-00 


R£S.FXD,FILN:4.7K Otl.5X.0.2SW 


57668 


MTH25J-E04K7 


A22R134S 


315-0472-00 


R£S.FX0.FILM:4.7K 0W.5X.0.25W 


67668 


KTR25J-E04K7 


A22R1351 


315-0472-00 


RES.FX0.FILJil:4.?K 0W.SX.0.2SW 


57666 


ffTR2SJ-E04K7 


A22R1352 


315-0472-00 


RES,F);0.nL>l:4.7K 0lfl.5X.0.2SW 


57668 


NTR25J-E04K7 


A22R13S3 


315-0472-00 


RES.FXD,FILM:4.7K 0t>I.SX,0.2SU 


57666 


NTR2S1-E04K7 


A22S1321 


260-2272-00 


SWITCH.fiOCXER:SPST.2.5A.28V 


97525 


240010GP 


A22U1001 


156-2667-00 


NICRO(Xr.LliEAR:QUAD UM WR.OPERATIONM. 
/miFlERS K34Q3.14 DIP.HI 


80009 


156-2667-00 


A22U1322 


156-2391-00 


IC,DI6ITAL:ALSTTL.aJFFER/ERIV®;N0NINV 0 
CTAL , ORI VER.3-STAIE: 74ALS541 , DI P20 .3 , TlBE 


60009 


156-2391-00 


A22U1323 


156-2391-00 


lC.D16ITAL;AlSTTL,eUFFER/DRIV£R;N0NIKV 0 
CTAL.DRlrtR.3-STATE;74ALS541,DIP20.3.TUK 


80009 


156-2391-00 


A22U1324 


156-1415-00 


MlCROClCr,DSTl:TTl..OCTAL GPI8 XCVR M3T 8US 


80009 


156-1415-00 


A22U1325 


156-1414-00 


HICRDCKr,D6TL;TTL.0CTAL SPIB XCVR DATA BUS 


60009 


156-I414-X 


A22U1331 


155-1111-00 


IC,0I61TM.:LSnL.SJS TRANSCEIVER;OCTAL. NON 
ItW, 3-STATE:74LS245,DIP20.3,niBE 


80009 


158-mi-M 


A22U1332 


156-0875-00 


IC,Dl6ITAL:LSTTL,aA'reSiDlW. 2-tflDE, 2-lNPUT 
AND-0fi-INV;74LS51,01Pl4.3,TUeE 


80009 


156-0875-00 


A22U1333 


156-2391-00 


IC.0I6rTAL;ALSm.BUFFER/CRIVER;N0KINV 0 
a«.,OWVER.3-STAT£;74AlSS41.0IP2D.3.TUBE 


80009 


156-2^1-00 


A22U1334 


156-2093-00 


MICR0CKT.D6TL:QIW) 2-INP POSITIVE <R 6ATE 


01295 


SN74ALS32N3 


A22U133S 


156-1919-00 


IC,DISITAL:FTTL,FUP FlOPjOUAL J-K, PRESET. 
CLEAR;74nCB .0IP16 . 3. TU^ 


04713 


HC74F109 ND/JD 


A22U133B 


156-2095-00 


IC.OieiTAL;ALSTTL.GATES:OW> 2-lHPUT XOR 
GATE:74ALS86,DIP14.3.TUBE 


80009 


156-2095-00 


A22U1341 


156-2391-00 


IC.DIGITAL:ALSTTL.BUFFER/DRIV£R:«ONINV 0 
CTAL.0RIVER,3-STATE;74ALS541.DIP20.3,TlBe 


80009 


156-2391-00 


A22U1344 


156-2094-00 


MICROC<r.06TL!«X INVERTERS 


01295 


SN74ALS04BN3/J4 


A220134S 


156-248B-00 


IC,0!6ITAL:FnL.OEHK/DtCOMR;OCTAL OKOOER 


80009 


156-2488-00 






. WITHACKKOWL£DGE;?4F548.D1P20,3.TUB£ 






A22liU51 


156-1444-01 


lC,PROCESSOR:WC6,CaNTROLI^;GPie AOAFTER; 
TMS9914A.DIP40.6 


80009 


156-1444-01 


A22VR1011 


152-0195-00 


SEWOM 0VC,0I:ZBi.SI.5.1V,3i.0.4W.DO-7 


80009 


152-0195-00 


A22VR1012 


1S2-0195-00 


SEMICCtO OVC.DI:ZEN.SI,5.1V.SX,0.4U.DO-7 


80009 


152-0195-W 


A22VR1321 


152-0757-00 


OIQOE.ZENER:. :6.2V, SX.1V;1N473SA.D0-41,TR 


80009 


152-0757-M 


A22W1001 


131-0566-00 


BUS,C0K)UCT0R:IXM<r n£S,O.D94 00 X 0.225 L 


24546 


OKA 07 


A22W1002 


131-0566-00 


BUS.aMXJCTORiOtNCr res. 0.094 00 X O.Z2S L 


24S46 


OMA 07 


A22in003 


131-OS66-00 


eU5.CONDU;TOR:DlMiy res. 0.094 00 X 0.225 L 


24546 


OKA 07 


A22Ui316 


131-0566-00 


BUS.C0NDUCT0R:CU«fr RES. 0.094 00 X 0.225 L 


24546 


OKA 07 


A22W1324 


131-0566-00 


BU5,O)NDUCTCR:0m' RES, 0.094 X X 0.225 L 


24546 


OKA 07 


A22W1342 


136-0751-00 


SKT.PL-iN ELDC:HlCKXXr,24 PIN 


09922 


0ILB24P108 


A22W9101 


175-9847-00 


CA ASSY.SP.ELECrSO.a AMl.2.5 L.RISeON 


80009 


175-9847-00 
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CiiuxjMit N». 


Telctranix SeriaVAssertrly M». 
Rirt Ml. FffBcti've Dnsit 


•** & thacriotian 


«fr. 

Cadi 


A31 


671-0796-00 


CIRCUIT BD ASSY;SCALE ILLLNINJi 


80CQ9 


A3l05d81 


150-0077-01 


LANP.IN:AN0:14V,a.08A.#22820.W!R£ LEADS 


06806 


A31DS8B2 


150^)077-01 


LAW, INCANO:14V.O.OaA, #22820, WIRE LEADS 


OBS06 


A31W9aS2 


174-1379-00 


CA ASSy.SP.Q£C:2.28 AUB,2.25 L 


800C9 



Mfr. tart Wo. 

671-0795-00 

21620 

2162D 

174-1379-00 
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ItepYeceable Electrical Parts - 2232 Service 



Tektinrix Serial/Assatly Mo. 

rw^wnnwt Ho. Part Mo. Eff<eti >» ifcrr» rt toe t BescriPticn 



Mfr. 

Code 



69965 


119-3563-00 


6010100 


B011429 


B9965 


119-3563-03 


BO11430 




BTllOl 


146-0056-01 






C740I 


283-0003-00 






C7402 


283-0003-00 







FAN,TIJBEAXiAL;12VDC.l.SW.4600Rm.l9CFH &0009 
FAN,TUB£AXIAL:12V[)C,1.5W.4600(WI,19CFM TOIH 
aATTERY,ORY:3.0V,1200 HW.LIMW.ASSY,? IN TtC0196 
CH LEAD 5 PIN CONNECTOft 

CAP.ncO.Ca 0I:0.01W.-t6O-2ffl:.15OV SM21 
CAP.FXD.CER DI:0.CUUF.*SI>'2CB(.1»W S9821 



OL9210 


113-1515-00 


F9001 


159-0023-00 


FL9001 


119-1536-00 


J9100 


131-0679-13 


J9376 


131-0955-00 


J951D 


131-0679-13 



DELAY LINE.a.£C:93MS,lS0 0H<, ASSEMBLY 80009 
Fl6E.CMTRI()0E:Me.2A,2S0V,SL(V BL(M 71400 
FILT£R.fin:3A.25WAC.5O/B0HZ 54583 
aWTACT.a£C:2 CONTACT. BNC 60009 
CWN.im.ELEC:eNC. FEMALE 23511 
CONTACT, aEC;2 CONTACT.BNC 80D09 



J9800 


131-0955-00 




P9005 


259-0065-00 




R9644 


311-2158-04 




SI 


260-2435-00 




V987D 


154-0661-00 6010100 


B011133 


V9870 


154-0861-10 0011134 





COM. im.EL£C;eK. FEMALE 13511 
FLEX CIRCUlTiBEZEL BUTTONS 07416 
RES.VAR.W:FNL.9( 0W.SX.1W.W/RIB6QN 60009 
SWITCH, PUSH SET;5 BUrTDN.2 POLE TK1678 
ELECTRON TUBE: 80009 
ELECTRON TUBE:T4655-31-2 60009 



W421I 


174-1473HW 


W6164 


174-1272-00 


W9004 


174-1278-00 


W9210 


174-1279-00 



CA ASSY,SP.aa:8, 26 AUG/2 CQAX.16.5 L dOOOS 
CA ASSY,SP.aK;60,28 JW5.2.5 L 53387 
CA ASSV.$P.ELQ::24,28 AU6.4.0 L S3387 
CA ASSY.SP,EL£C:10.28 AW3,22.0 L/27.0 L S3387 



Mfr, Part Ito. 

119-3563-00 

IV1206PTS1 

6431381 

0103Z4QZ5UJOCEX 

D103Z40Z5UJOCEX 

119-1515-00 

MDX2 

ZUB2203-00 

131-0679-13 

31-279 

131-0679-13 

31-279 

ORDER BY DESCR 
311-2158-04 
ORDER BY OESCR 
154-0861-00 
1S4-0861-10 

174-1473-00 
ORDER BY OESCR 
ORDR BY OESOl 
ORDER 6Y OESCR 
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DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS 



Symbols 

Graphics symbols and class designation tetters are based 
on ANSI Standard Y32.2- 1975. 

Logicsymbology Is based on ANSI/IEEE 91 -1984. Logic 
symbols depict the logic tunction performed and may differ 
from the manufacturer's data. 

The (L) after a signal name irtdicates that the signal 
performs Its Interxfed fur>ctlon when It Is in the LO state. 

Abbreviations are based on ANSI Y1.1-1972. 

Other ANSI standards that are used In the preparation of 
diagrams by Tektronix, Inc., are: 

Y14, 15-1966 Drafting Practices. 

Y14.2M-1979 Line Conventions and Lettering. 



ANSI/IEEE 280-1985 Letter Symbols for Quantities 
Used in Electrical Science artd 
Bectrical Engineering. 

American National Standards Institute 
1430 Broadway 
New York, New York 10018 

Component Values 

Electrical Components shown on the diagrams are in the 
following units unless noted otherwise: 

Capacitors Values one or greater are In picofarads (pF|. 

Values less than one are in microfarads (pF). 

Resistors Ohms (fl). 



The information and special symbols below may appear in this manual. 



Assembly Numbers and Grid Coordinates 

Each assembly In the irtstrument Is assigned an assembly 
number (e.g., A20). The assembly number appears on the 
circuit board outline on the diagram, in tfte title for the circuit 
board component location illustration, and in the lookup table 
for the schematic diagram and corresponding component 
locator illustration. The Replaceable Electrical Parts list is 
arranged by assemblies in numerical sequence: the 
components are listed by component number "(see followirtg 
illustration for constructing a component number). 



The schematic diagram and circuit board component 
location illustrations have grids. A lookup table with the grid 
coordinates is provided for ease of locating the component, 
Only the comportents illustrated on the facing diagram are 
listed in the lookup table. When more than orte schematic 
diagram is used to illustrate the circuitry on acircuit board, the 
circuit board illustration may only appear opposite the first 
diagram on which It was illustrated; the lookup table will list the 
diagram number of other diagrams that the circuitry of the 
circuit board appears on. 



C«nSwllCA 
ClOsiiit Cnan 
iDol IndleaiM 
wKeh einiMl 

tftUrnal 

ScrtwOiKw 

Aa|uMrn*nt 

ftcrtr 10 Wtvafottn 



CnaiUs Ground 

Ctypo 

Etchod ClrcuK Bovd 
Oullirwd In Buck 

FoDcnon Block 
Oullino 

PiO-Pane< 

cucuittwanl 

AoMmoiy NumMr 

Board Non* 

Aero 10 OlaQrani NumMf 




Fundlon Block Tin* 

ModHIed Component 
Boxed-See Pans usi 

Plug to ec. Board 



- IdanUllat Panel 



COflUoli, Conneclea 



andlndieaion 



Coaxial oonnaeioic: 

mala 

lenai* 



ExMmal Screwdriver AdJ. 
Shielding 

OrcuU Book) Ground 

Seiecied value, tee Pans LM 
and MaimtnarKa Section tor 
Selection Cmana 

Oecouplad oi Plllered 
Vonaga 

ScMirvtlc Name 
and Number 




COLOR CODE 




COMPOSITION 

RESISTORS 



SMALL DISC 
CAPACITORS 





DIPPED 

TANTALUM 

ELECTROLYTICS 



METAL-FILM 

RESISTORS 



and — Isi, 2nd, and 3rd Jigniticani figures 
-multiplier —tolerance 

-polarity and voltage rating 



Qm color code may rtot be present 
' on some capacitors 



WHITS 



GOLD 



SILVER 



NONE 



RESISTORS 



MULTIPLIER TOLERANCE 



CAPACITORS 



MULTIPLIER 



1 



10 



10* or 100 



10^ or 1000 



10^ or 10,000 




TOLERANCE 



overlOpF under lOpF 



120 % 



i1% 



t2% 



13% 



+100% -9% 



1S% 



12 pF 



±0.1 pF 



DIPPED 

TANTALUM 

VOLTAGE 

RATING 



4VOC 



6VDC 



10VOC 



15VOC 



20 VOC 




+80% -20% 


±0.25 oF 


±10% 


±1 pF 




Figure 9-1. Color codes for resistors and capacitors. 
















































































Q202 . 0203 
(CASE LEAD 
REMOVED) 



>Q 



0254. Q25S 
0256. 0257 



B (=1 o tn C 



f \ / t \ 

OUTPUT INPUT GNO C B £ 

t VOLTAGE , , 

REGULATOR 



TO-82 



TRANSISTORS 






TRANSISTOR FET 



RECTIFIER 




0946 & 0947 09070 CR970 & CR967 



FLAT PACK* 



CATHODE 

IS 

FLAT 

SIDE 




INDEX 




DISPLAY CONTROLLER 




INDEX 



MICROPROCESSOR 



26 



/ \ '» 

INDEX 




/ 



INTEGRATED CIRCUITS ■ 



LED CONFIGURATIONS AND CASE STYLES ARE TYPICAL. BUT MAY VARY DUS TO VENDOR 
CHANGES OR INSTRUMENT MODIFICATIONS. 



Figure 9-2. Semiconductgr lead emflguratlens. 





2232 Service 



1. Locate the Cirtajli Board Illustration. 



2. Detarmine the Circuit Numoer ar>d Schematic Diagram. 



3, Locate the Component on the Schemaiic Diagram. 



To Identify any oompor^enl mounted on 
a circuit board end to locate that compo> 
nent m the schematic diagram. 



a. Identify the Assembly Number of tne circuit board that the component is 
on by using the Clr^t Board location illustration In this section or the 
mechanical parts exploded views at the rear of this manual. 

b. in the manual, locate the tabbed folclout page that corresponds with the 
Assembly Number of the drcutt board. The drcutt board assembly num. 
bers and names are pr'nted on the back side of the tabs (tadng the rear of 
the manual). 




3. Compare the circuit board with its illustration. Locate the component you 
are looking for by area and shape on the illustration to determfrre Its Circuit 
Number. 

b. Scan the lookup table next to the Circuit Board illustration to find the 
Circuit Number of the component. 



c. Read the SCHEM NUMBER column next to the component's circuit num- 
ber to find the Schematic Diagram number. 




Locate the tabbed page that oorresponds to the Schematic Diagram num- 
ber. Schematic diagram numbers and names are printed on the front side 
of the tabs (facing tne front of the manual). 

Locate the Assembly Number In the Component Location lookup table 
next to the schematic diagram. Scan the ClRCUfT NUMBER column of 
that table to find the Circuit Number of the component you are looking for 
in the schematic. 



c. In the SCHEM LOCATION column next to the component, read the grid 
coordinates of the comporrmt In the schematic. 

d. Using the grid coordinates given, firvl the component In the schematic 
diagram. 




1 . Determine the circuit Board lllustraiion and Component Location. 



2. Locate the Component on the Circuit Board. 



To tdentffy any component in a sche- 
matic diagram and to locate that compo- 
nent on Its respective circuit board. 



a. From the schematic diagram, determine the Assembly Number of the cfr- 
cult board that the component is on. The Assembly Number and Name is 
boxed and located In a corner of the heavy line marking the crcult board 
Outline in the schematic diagram. 

b. Find the Component Location table tor the Assembly Number found on the 
schematic. Scan the CIRCUIT NUMBER column to firxl the Circuit Num- 
ber of the component. 




In the manual, locate the tabbed page that corresponds to Assembly Num- 
ber the component Is on. Assembly numbers and names for circuit boards 
are on the back side of tfre tabs. 

Using the Circuit Number of the component and its given grid location, find 
the component in the Circuit Board Illustration. 



c. From the sm^l circuit board location lustration shown next to the circuit 
board, find the circuit board's location in the instrument. 

d- Find the Circuit board in the instrument. Compare it with the circuit board 
lustration in the manual to locate the component on tne circuit board 
Itself. 



c. Look in the BOARD LOCATION column next to the component number 
and read its circuit board grid coordinates. 



Figure 9-3. Locating ccmponente on schematic diagrams and circuit board Ulustrabons- 
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S460 



S3S0 



R438 



IWa JJTO (L) 
PROM 



S555 



POSITION SIGNALS 



UVJDUT, DVJDUT 



TSEL TO/FflOM 2232 Service 
TOK (L) 



R112 



CH1_ATN, 
CHI .STATUS 



A EXT 
COUPL 



A TRIGGER 
SLOPE 



EXT 



A TRIGGER 
LEVEL 



A14 CH 1 LOGIC 



INPU 



A G B 



CH 1 POSITION 



FROM 



10 



TO 



4 



17 



TO 



16 



CH 1 



R43 



SI 



I 



1 



2 






VOLTS/DIV 



CAL 



AC-GND-DC 



I 



1 



I 



< 3 > 



CHI PREAMP 
0102. 0103. 
0114. Oils. 
0130 



BW LIMIT 
C117. CUB. 
CR116. CR117, 
CRlie, CR119 



VERTICAL OUTPUT 
AMPLIFIER 



TRIGGER SWITCH 
U556A. B. C. D. 
U5656. C, C. 0541. 
0542, 0543. 0544 



TRIGGER 

qualifier 

USOIA. B. 
0524 



SiO 



CHI 



2 



SSGO 



i CHANNEL 
1 SWITCH 
j LOGIC 
' U537A, I p 
U540A, U4 
07201, 
U7202B \—* 



BOTH 



CH 1 OR X 



VERTICAL 

MODE 



CHI 



CHI 



CHI 



CHI HIGH-Z 
ATTENUATOR 
AND INPUT 
COUPLING 



CH2 



2 



NTRIG2. PTRIG2 2 



A EXTERNAL 
TRIGGER AMPL 
Q382A, B, 
0384 



A TRIGGER 
LEVEL 

COMPARATOR 
0473. 0474. 
0487. U460 



BUFFER AMPL 
UlO. 013. 
015, 018 



LOW-Z 

ATTENUATOR 



PARAPHASE 

AMPL 



POSITION 

SIGNAL 

CONDITIONING 

(POSITION 

INTERFACE) 



CHlJ^Rfl 



ADD 



SS4G 



U30 



R19 






ALT 



TO 



18 



2 



2 



CH 1 TRIGGER 
AMPLIFIER 
0302, 0303. 
U310 



CH 2 TRIGGER 
AMPLIFIER 
0327. 0326, 
U335 



CH 2 OR Y 



CHANNEL 

SWITCH 

CR200, CR201, 
CR202, CR20a, > 
U7202A ( 



r&op 

i A4D CHOP 
fLANKING 
U540B. 
U537C. 
U537D 



CH2 



DELAY LINE 
DRIVER 
0202, 0203, 
0206, 02707, 
U225. DL9210 



CH2 



CK2 



CH2 HIGH-Z 
ATTENUATOR 
AND INPUT 
COUPLING 



CH1_SEL Lj. 
CH2JEL L). 
VALT(L , 
CHOP (L) 



LOW-2 

ATTENUATOR 



BUFFER AMPL 
U60, 063, 
065, 068 



PARAPHASE 

AMPL 



TRIGGER SOURCE 
DIODE SWITCHING 
CR372, CH393, 
CR399, 0307, 
0401, 0402, 
0419, 07302 



CH2J>RB 






P-P AUTO 
TRIGGER LEVEL 
0420, 0421. 
0422. 0423, 
Q42B. 0429, 
U426A, a, 
0413 



OSC 



2 2 



<$> 



R69 



U80 



CHOP 



TO 



<8> 



TO 



<S> 



CH 1 AND CH 2 
ATTENUATORS 



CH2 Pfl£AW» 
0152. 0153, 
0164, 0165. 
UIBO 



I 



I 



i 

I 



i 



t 



f 



VERTICAL 
OUTPUT AMPL 
0230, 0231. 1 
0254. 0255. 
0256. 0257 



INTERNAL 
TRIGGER 
AMPLIFIER 
U350A. B. 
C. 0. E 



f 



BW LIMIT 
C167. C16B. 
CR156. CR157, 
CR158. CR159 



2 



A/B SWP SEP 
0283. 0264. 
0285 



I 



±CH2_5I6 



CK 2 



int.trig 






1 



I 



CAL 



AC-GND-DC 



< 3 > 



< 3 > 



VERTICAL PREAMPS & 
CHANNEL SWITCHING 



VOLTS/DIV 



LINEJ'RIGGEfl 



[ 



INVERT S90 



TRIGGERING 



I 



1 



R93 



S51 



S60 



XH2_ATN. 

CH2.STATUS 



2 



2 



+VERTJ3EF 

-VERTJDEF 



CH2_ACQ 

SIGNALS 



A15 CH 2 LOGIC 



1 



A/B SWP SEP 



CH 2 POSITION 



BW LIMIT 



<$> 



TO 



R2B 



R162 



B3I6NAL 
AJTRIGGER 
PJ^ (L) 
HOn_VAfl 



R721 

sec/Div 

variable 



A COUPL 



HORJIEF 



S392 



<s> 



A SWEEP GENERATOR 
AND LOGIC 



S401 



8 



A 



A TIMING 
SWITCH 
AND BC 



A13 



TRIGGER 

MODE 



SWEEP 

INTERFACE 



S390 



R9B12, R9B02 

[intensity 



2 



FOCUS GRID 



ACl, AC2 



R893 FOCUS 



BEAM FIND 



HOLDOFF TIMING 
07470, 07471 
07472. U504B 



U7B0A, a c. D 
U7B1A, a C, D 
U702A, a C. 0 
U7B3A. B 



R9G21 



TO <18 



INTENSITY 

GRID 



A END OF SWEEP 
COMPARATOR 
0525 



VAH 



HOLDOFF 



AUTO 

BASELINE 
0509, U502 
07420, 07440 
U532D 



< 3 > < 3 > 



Z-AXIS AMPL 
0025, QB29, 0835. 
OB40. 0B45 



INTENSITY 

0804. 

0814 



HV multiplier 

U976 



DC 



UNBLANKING 

LOGIC 

CR551. 0583. 
0506, U537B. 
U660C, U66SB 



CJ 



A_SWP 



RESTORER 



HOLDOFF 



2 



2 






A MILLER 
SWEEP 

0701, 0706 
Q704A. 0 
052^7 



ARESl, 

ARES2 



B_PES, 

bj:aps 



A SWEEP LOGIC 
U504A, B, C, 0511 
0576, Q57B, 0521 
0522. 0523 



< 



4 



SSJST. 
SGLJWP, 
P-P. THL(L) 



ALT_gYNC 
AJSATE (L) 



T0<^ 



TO 



XFMR 

T94B 



POWER INPUT 
S901, VR901, 
F9001. CR901, 
CR902, CR903, 
CR904 






LV TO 



TO 



18 



PREREGULATOft 
0908, 0929. 
0930, 09070, 
0950. U930 



LV POWER 
SUPPLIES 



INVERTER 

0936, 0939, 0944. 
0946, 0347 



ALL 



2 



BLOCKS 



A_GATE 



A16 SWEEP 
REF BOARD 

Q7S01, Q7506 



T_MAG TO 



S200 



S721 
HOR XIO 



IB 



<e> 



Z-AXIS AMPL AND 
POWER SUPPLY 



X-Y 



SEP (L) 



>^ATE 

SfolROY <17> 
TD/FROM X/ 






< 3 > 



B JNLY (L) 
AJ3NLY (L) 



TO 



XY (L) 






XY (L) 



XJkXIS 



2 



TO 



<$> 



B_GATE TO 



6 



2 



A J)NLY (L) 
B JONLY (U 
HALT 



S64B 



A 



ALTERNATE DISPLAY SWITCHING 
U660E, UG65C. U670B, U6G0A, S 
Q6B2, 0683. 0684, 0687 



B 



HOR_CAL, IK J)N (L) . 
HOH_MAG. 1K/4K, 
HOR REF, 
MATRfXJIEF, 
HOR..VAH 



PROBE ADJUST. 

XY AMPLIFIER. X/ 



HORIZ 

MODE 



H_POS 



Z-AXIS INTERFACE 
ON A1 

07201-07204 






BOTH 



XY amplifier 

0756, U750 



TO 



STORE/REAOOUT 

INTENSITY 



HORIZONTAL OUTPUT 



BJDELAY 



< 8 > 



^ RO_pN (L) pis JDN (L) . , 
BflITEjN (L) . OIS_Z(L) 



HORIZONTAL 
R726 POSITION 



<$> 



6 



FROM 



17><18> <19 



TO 



DELAY TIME 
POSITION COMPARATOR 
U655 



B END OF SWEEP 
COMPARATOR 
0643. U665D 



6 SWEEP LOGIC 
U660A, B, F. U670A, 
U660C, D, 0630, 0631 



B delay 
TIME POSITION 



+HDHIZJ)EFL 



HORIZ OUTPUT 
AMPLIFIER 
0770, 0775. 
0779, 07 80. 
0795, 0789 



Xi0_MA6j:0NTH0L 

A^WEEP 

AJ31SP 

B_PISP 

B_5WEEP 



B TIMING 
SWITCH 
AND RC 



R9644 



+ 



HORIZ PREAMP 
0732, 0737. 
0742, U760 



S_SI6NAL 



HORIZ 



-HOflIZ_DEFL 



B TRIGGER LEVEL COMPARATOR 
AND SCHMITT TRIGGER 
U605 



MUX 



S TRIGGER SLOPE 



B MILLER SWEEP 
0709. 0710A. B 
0712 



2 



STORE. STORE (L) 



5602 



FROM 



RUN AFTER DLY 
U660D. 0637 



B TRIGGER LEVEL 



2 



PROBE 

adjust 



B TIMING AND ALTERNATE B SWEEP 



PROBE ADJUST U98S 



LH_DUT, RHJJUT FROM 



R602 



Figure 9-4. Detailed analog block diagram. 
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ACQUISITION 
INPUTS 
02803. 03304. 
03320. 02221. 
02210, 02211. 
02222. 02224 



LHJ3UT, BH_PUT- 
H_POS- 



DV_DUT. UVJWT- 



A TO 0 
CCNVEflSION 

hoou.es 

U2200 

U2201 



5V KF 
U2202 
02200 
02201 



HPOS_DIS tU 



HORIZONTAL 
VECTOR AMP 
U6402A. a. c. 
0. U6403A. D 



VECTOR 

GENERATOR 



VERTICAL 
VECTOR AHP 
U6401A. e. 
c. D 



XJ»01NT 



ADCLK. SHCLK. 
ACCLK ID , SHCLK ID 



STORAGE 

ACQUISITION 



HORIZONTAL 
VECTOR OEN 
U6304. U630B. 

U8301A, usaoa. 

U631BB 



VERETICAL 
VECTOR SEN 

t U6316A 



VECT_SHPL tU 
VeCT/’OOTiL) 
' reset 

X_VECT 

HP0SJ3ISIL) 



vert_smpl id 

BESET 

VeCT/OOT IL) 



V_VECT 



0IG2TAL 

ACQUISITION 

U4000 



8RQ IL) . 
SHE ID 



ACOSEC ID 



ACQUISITION 
HEHORY 
U3410. U3411, 
U3412.U3413. 
U3420, U3421. 
U3422, U3423 



HEHORY 

ADDRESS 

RE6ISTER 

U3400. 

U3401A 



KICRDPROCESSOR 

ACCESS 

U3401S, 

U4001 



ACaiNTRlD raSEolLi' 



DIGITAL ACQUISITION 
AND MEMORY 



EXT CLK 
DIVIDER 
U4002A. 
U531SC. 
D 



EXTJLK 

EXTSMP 



AI0..17) 



HODIU.H002 ID 



jePTHO ID 
TBIflST ID 
ADD. ADD ID 



TIME BASE 
KOOE REGS 
U41020. U410S, 
U4119, U412D 



OT/fl 

ADI0..7) 



HCLK, HCLK ID 



A0 10..7) 



CLOCK GENERATOR 
Y4001. U4100C. 
U4101A. B, U4102A. B, 
U4103D. U4127B. C. D. 
U4230A. B. U4231A, B. C. 
U4240 



13.4HHZ. 13.4HHZ IL) 



PP ID . AC0SE6 ID . 
acostat, hod ill KOOBIL) 



COMMUNICATION 

— ^ eT^BlOl 0 


OPTION/X-Y PLOTTER 


eXTJLK 




m- A W. , 141 

6.7HHZCLK 

^ >n rn 'll 
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— ■ BI®(Ll,9ME|L),EDE|Ll 
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t 
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16 A 10., 17) 
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ARESt. ARES2, BRES. BCAPS - 
ATflJVL - 
B JEL4Y - 
E114. EliS, E164, E165- 

SS JST, XY. PP, TRLJD . 
THAB, CH2, INV. NORQ - 

WIJEL ID , CH2 JEL (L) - 
ACl. AC2 - 
CHOP ID . B JLY “ 0, SGL_SW». - 

Valt id 



SCCL 10-4) ID 

STORE JN ID.BJNLYIL) 
AJNLY £) , 1K0N,^1, CURB 

SRON(0-3| (L) 



PLOT DRIVE 
U630l6.Ue402E. 
U6403E. UB404A. 

Ic 



VERTICAL 
STATUS MUX 
U6106 



HORIZONTAL 
STATUS HUX 
U6107B. c. a 
ueiOB 



INSTRUMENT 
STATUS PORT 
U8102, UB103 



STORE-PANEL 
CONTROLS G 
BUFFER 
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^ VECTJHPLIL) 
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A/D 

U610S. 
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A/D CONT REGISTER 
6 LOGIC 
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B 


AD (0..7) 






FPINTH (L) 








8 


AO (0..7) 








9 

i 



EDEO.) 
FP (L) 

10 . . 2 ) 



B. AO to.. 7) ^ 

STATUS ADC S BUS 
INTERFACE 

. < 8 > 



TRIGGER HUX 
U4104, U4127A. B. 
U422GA, U422BA. 1 
U4227, U422SA. B 



T6ICSTP 



DIGITAL TIMEBASE <1 



CLOCK DELAY 
TIHER 

U4103A. B, C. 
U410e, U4229. 
04203. 04204. 
04206 



PLTJN ID , HPOSJIS (L) , VECT JMPL ID . VECT/OOT IL) 



ACOINTR id , COHINTR (L) . 
FPIKTR IlT , DISPINTR IL) 



6 . 7HHZ (L) , FRAME ID . HAHSEG (Ll , 
INTflJST (L) . DT/fl (LI 



BRO (L) . BHE ID . EOE IL) 3 



X_VECT 



YJ/ECT 



FRAME [l; , RAHSEQ (L) , 
6. 7HHZCLK (LI 



OT/R IL) ■ RAMSE6 (L) ■ IWTRJST (L) 

AD(Q.,7) 

A (0 , ■ 17) 



ADDRESS 

DECODER 

U9116 

U9119 



U9131 _ 



DISPLAY 
vn CONTROLLER 
U920G 



MICROPROCESSOR 

U9111, 

U9116 



Figure S-S. Detailed storage block diagram. 
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DATA TRANCEIVERS 
AND ADDRESS DECODER 
U9204. U920S. 
U920G. U9207. 
U9211 



MICROPROCESSOR 



I ROY, DISPINTR ID 



RD JN (Ll , DISP JN (L) , 
BRITE JN ID . DISJ (L) . 
END JTO (L) 



RAM REGISTERS 
U9202. 
U9203. 
U9115E. F 



DIGITAL 

DISPLAY 



BRD IL) 
BNEIL) 





























TEST WAVEFORM AND VOLTAGE SETUPS 



WAVEFORM MEASUREMENTS LEVEL Midrange 

A & B SOURCE VERT MODE 

On the left-hand pages preceding the schematic A COUPL NORM 

diagrams are test waveform illustrations that are A EXT COUPL AC 

intended to aid in troubleshooting the instrument. To test 

the instrument for these waveforms, make the initial Storage 

control settings as follows: 

STORE/NON-STORE NON-STORE 

Vertical (Both Channels) ou') 



POSITION 

MODE 

X-Y 

LIMIT 

VOLTS/DIV 
VOLTS/DIV variable 
INVERT 
AC-6ND-DC 



Midrange 
CH 1 

Off (button out) 
On (button in) 
50 mV 
CAL detent 
Oft (button out) 
DC 



Changes to the control settings for specific waveforms 
are noted at the beginning of each set of waveforms. In- 
put signals and hookups required are also indicated, if 
needed, for each set of waveforms. Voltage measure- 
ments are made with a 1X probe unless otherwise noted. 



DC VOLTAGE MEASUREMENTS 



Horizontal 

POSITION 
MODE 
A SEC/DIV 
SEC/DIV Variable 
X10 Magnifier 



A Trigger 



Midrange 

A 

5 ^s 

CAL detent 
Off (knob in) 



Typical voltage measurements, located on the schemat- 
ic diagram, were obtained with the instrument operating 
under the conditions specified in the Waveforms Mea- 
surement setup. Control-setting changes required for 
specific voltages are indicated on each waveforms 
page. Measurements are referenced to chassis ground 
with the exception of the Preregulator and inverter volt- 
ages on Diagram 8. These voltages re referenced as in- 
dicated on the schematic diagram. 



VAR HOLDOFF 

Mode 

SLOPE 



NORM RECOMMENDED TEST EQUIPMENT 

P-P AUTO 

Positive Test equipment in Table 4-1 meets the required specifi- 

(button out) cations for testing this instrument. 




POWER SUPPLY ISOLATION PROCEDURE 



Each regulated supply has numerous feed points to 
external loads throughout the instrument. The power dis- 
tribution diagram are used in conjunction with the 
schematic diagrams to determine those loads that can 
be isolated by removing service jumpers and those that 
cannot. 

The power distribution and circuit board intercon- 
nections diagrams are divided Into circuit boards. Each 
power supply feed to a circuit board is irtdlcated by the 
schematic diagram number on whir^ the voltage 
appears. The schematic diagram grid location ot a 
service jumper or component is given adjacent to the 
component number on the power distribution and circuit 
board interconnect diagrams. 

If a power supply comes up after lifting one of the main 
jumpers from the power supply to isolate that supply, it is 
very probable that a short exists in the circuitry on that 
supply line. By lifting jumpers farther down the line, the 
circuit In v\^ich a short exists may be located. 

Always set the POWER switch to OFF before soldering 
or unsoldering service jumpers or other components and 



before attempting to measure component resistance 
values. 



AC WAVEFORMS 






Instrument must be connected fo the ac-power 
source using a 1:1 isolation transformer. Do not 
connect the test oscilloscope probe ground 
lead to the Inverter circuit test points If the 
instrument is not isolated. Ac-source voltage 
exists on reference points TP950 and T906 
pin 5. 



DC VOLTAGES 

Preregulator and Inverter voltages are referenced to test 
points noted adjacent to the voltage. Power supply out- 
put voltages are referenced to chassis ground. 
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CHASSIS MOUNTED PARTS 



ciRCun* 

NUMBgR 


SCKEM 

NUUBgR 


cmcufT 

NUMBER 


SCHEM 

NUMBER 
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2 
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2 
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8 
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13 


SI 
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4 
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11 


S2 
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1 
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0 
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11 


S3 


12 
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8 
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3 
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S3 
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Figure 9-7. A14— CH 1 Logic board. 




Figure 9-8. A15 — CH 2 Logic board. 



A14— CH 1 LOaiC BOARD . 






^ A1S— CH 2 LOGIC BOARD 
'A2— ATTENUATOR BOARD 
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WAVEFORMS FOR DIAGRAM 1 

CONNECT 6-OIVlSION 50-kHz SIGNAL 
FOR WAVEFORMS 1 THROUGH 3 
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CHI AND CH2 ATTENUATORS DIAGRAM 1 
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Figure 9-9. A1 — Main board. 
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A1—MAIN BOARD 



CMCuir 

NUMBER 


8CHEM 

NUMBER 




SCKEU 

NlMSn 


CIACUIT 

HUUBeA 


8CHEM 

NUMWR 


CAcurr 

NUMBER 


SCHEM 
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cncuiT 

NUMBER 


SCHEM 

NUMBER 


cncuir 

NUMBER 


SCHEM 

NUMBER 
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2 


C$21 


5 


C96I 


9 


CR947 


8 


L968 


9 


0939 
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C52S 
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C9B2 


9 


CR948 
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0944 


8 
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9 
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9 
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2 


094B 


8 
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10 
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9 


Q103 
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C531 
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C985 
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9 
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2 


07201 
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C988 
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C970 
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9 
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2 
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C164 
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9 
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C175 
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9 
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C175 
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9 


0206 


3 


07471 


5 


C1B0 


2 


C5S0 


4 


C6131 


2 


Cft981 


9 


0207 


a 


07472 


5 


C200 


10 


C668 


4 


C7I01 


8 


CR7201 


9 


0230 
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C201 


10 


C560 
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C2I0 
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C396 
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C397 
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C803 
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C465 
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C007 
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R175 
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C487 
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7 


R176 
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C469 
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C917 
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CR818 
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39010 
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0778 
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C473 
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C01B 
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2 


0760 


7 


R181 
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C460 
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C922 
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CRB23 
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R182 
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C487 
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C92S 
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39300 


10 


0789 


7 


R183 
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C494 


10 


C940 


8 


CR825 


9 


39320 


4 


0604 
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RIBS 


2 


C499 


10 


C941 


B 


CR829 


9 


39S44 


6 


0814 


9 


R186 


2 


C«00 


5 


C042 


9 


CR840 


9 


39705 


7 


0825 


9 


R18B 


2 


C301 


S 


C943 


8 


CR84S 


9 


39705 


10 


0629 


9 


R168 


2 


C902 


10 


C944 


8 


CR8S1 


9 


39882 


9 


0835 


S 


R192 


2 


C303 


10 


C945 


8 


CA8S3 


9 


3806S 


9 


0940 


9 


RI93 


2 


CB04 
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C0S1 
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CRS54 


9 


L142 
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0846 
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R164 
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C506 
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C9B2 
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CR85S 


9 


LI 43 
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0882 


9 


RI9S 


2 


csoe 


10 


C0S4 


9 


CR901 


8 


LI 92 


2 


0908 
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R200 
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CS07 
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COSO 
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0926 
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R202 
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C51B 
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C950 
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L960 
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R203 
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CSI9 
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L981 
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C060 
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AI^MAIN BOARD (cont) 
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CIRCUIT 
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8CHEM 
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R207 


3 


R339 


4 


R460 


4 


R568 


5 


R86D 


9 


R7323 


2 


R210 


3 


R340 


4 


R48I 


4 


RS69 


8 


RBTO 


9 


R732S 


2 


R2<2 


3 


R342 


4 


R482 


4 


R571 


S 


RB71 


9 


H7331 


2 


R213 


3 


R343 


4 


R463 


4 


RS72 


S 


RB72 


9 


R7332 


2 


R21S 


3 


R344 


4 


R484 


4 


R573 


5 


R873 


9 


R7333 


2 


R2I6 


3 


R346 


4 


R46S 


4 


R574 


5 


R874 


9 


R733S 


2 


R217 


3 


R347 


4 


R467 


4 


R578 


S 


a875 


9 


R7360 


4 


R218 


3 


R349 


4 


R488 


4 


R577 


s 


R877 


9 


R7361 


4 


R2I9 


3 


R350 


4 


R469 


4 


R578 


5 


R8B1 


9 


R7420 


5 


R220 


70 


R351 


4 


R470 


4 


Rseo 


5 


RS86 


9 


R7421 


5 


R222 


3 


R352 


4 


R471 


4 


RS81 


9 


RBSe 


9 


R7430 


5 


R223 


3 


R393 


4 


R473 


4 


RS82 


S 


R8B9 


9 


R7431 


5 


R22S 


3 


R354 


4 


R474 


4 


R683 


9 


R99C 


9 


R7440 


5 


R226 


3 


R3SS 


4 


R476 


A 


RS84 


5 


RB9I 


9 


R7441 


3 


R227 


3 


R3S6 


4 


R477 


4 


Rses 


5 


RB92 


9 


R7442 


5 


R230 


3 


R367 


4 


R478 


4 


RS8B 


9 


R893 


9 


R7470 


6 


R23I 


3 


R3SB 


4 


R4Be 


4 


R590 


9 


RB94 


9 


R7471 


5 


R233 


3 


R3S9 


4 


R437 


4 


RS95 


9 


R905 


8 






A234 


3 


R380 


4 


R494 


10 


R64& 


6 


RBOe 


6 


RT23B 


3 


R23S 


3 


R361 


4 


R499 


10 


R64S 


S 


H9D7 


B 


RT906 


8 


R236 


3 


R392 


4 


RSDO 


5 


R848 


B 


R90B 


6 






R239 


3 


R3B3 


4 


RSOI 


S 


R849 


6 


R909 


B 


S901 


8 


R240 


3 


R363 


A 


R502 


S 


R675 


6 


R910 


8 






R241 


3 


naee 


4 


R503 


5 


He75 


7 


R912 


8 


T350 


4 


R242 


3 


R367 


4 


R504 


S 


R7SS 


7 


R913 


e 


T39D 


8 


R244 


3 


R369 


4 


R80S 


& 


R757 


7 


R914 


e 


T906 


6 


R24S 


3 


R372 


4 


RS07 


5 


R758 


7 


R91S 


B 


T944 


8 


R250 


3 


R374 


4 


R5C9 


5 


R7B9 


7 


R916 


8 


T948 


9 


R25t 


3 


R38I 


4 


R510 


5 


R760 


7 


R917 


B 






R2M 


3 


R382 


4 


R51I 


5 


R781 


7 


R919 


8 


TP397 


4 


R2SS 


3 


R384 


4 


R512 


5 


R764 


7 


R92I 


8 


TP480 


4 


R3Se 


3 


R38S 


4 


RSIS 


5 


R786 


7 


R922 


g 


TPS37 


2 


R257 


3 


R388 


4 


RS14 


5 


R768 


7 


R825 


8 


TP842 


9 


R2sa 


3 


R389 


4 


RSIS 


5 


R770 


7 


R926 


8 


TP940 


8 


R2SB 


3 


R390 


4 


RSia 


5 


R773 


7 


R927 


8 


TPBSO 


s 


R261 


3 


R392 


4 


R517 


5 


R775 


7 


R92B 


B 






R262 


3 


R3B3 


4 


RS18 


S 


R776 


7 


R929 


8 


U130 


2 


R26« 


3 


R395 


4 


R52I 


5 


R777 


7 


R930 


8 


U180 


2 


R273 


3 


R397 


8 


RS22 


s 


R7T8 


7 


R»35 


8 


U22S 


3 


R279 


3 


R398 


8 


R523 


s 


R779 


7 


R937 


8 


U225 


10 


R2»1 


3 




4 


RS24 


5 


R780 


7 


R938 


8 


U310 


A 


R2S2 


3 




4 


RS2S 


S 


R782 


7 


R939 


8 


U335 


4 


R283 


3 




4 


R52B 


5 


R783 


7 


R940 


8 


U350 


4 


R264 


3 




4 


R527 


S 


H78B 


7 


R94t 


8 


0428 


4 


R28S 


3 




4 


RS28 


5 


R73S 


7 


R942 


8 


U426 


10 


R2fle 


3 


R408 


4 


RS29 


S 


R767 


7 


R943 


B 


U46D 


4 


R2S7 


3 


R407 


4 


RS30 




R788 


7 


R944 


B 


U460 


10 


R28e 


3 


R411 


4 


RS3I 




R789 


7 


R94S 


8 


U501 


4 


R2d9 


3 


R412 


4 


RS32 




R792 


7 


R94B 


a 


U501 


10 


R292 


3 


R413 


4 


R533 




H79S 


7 


H947 


8 


U502 


5 


R293 


3 


R414 


4 


RS34 




R796 


10 


R94B 


6 


US02 


10 


R30I 


4 


H415 


4 


R53S 




R797 


10 


R949 


a 


U904 


5 


R3Q2 


4 


R418 


4 


R63e 




R799 


10 


R953 


11 


US04 


10 


R303 


4 


H417 


4 


R537 




RB04 


9 


R9S4 


11 


UBOe 


5 


R3M 


4 


R419 


4 


RS3S 




RBIS 


9 


R95S 


9 


0508 


10 


R30S 


A 


R420 


A 


RS39 




R814 


9 


R976 


9 


US32 


5 


H30B 


4 


R421 


4 


H540 




R81B 


9 


R978 


9 


U532 


10 


H307 


4 


R422 


4 


R541 




R62D 


9 


R7111 


6 


0537 


2 


R308 


4 


R423 


4 


R542 




R822 


9 


R7117 


S 


US37 


9 


R310 


4 


R424 


4 


RS43 




R62d 


9 


H7203 


9 


US37 


10 


R311 


4 


R426 


4 


RS44 


2 


Re26 


e 


R7204 


9 


0540 


2 


R312 


4 


H427 


4 


n&45 


2 


R82B 


9 


R720S 


9 


0540 


to 


R314 


4 


R42B 


A 


R54B 


4 


R32S 


9 


R720S 


9 


0555 


4 


R31S 


4 


R429 


4 


H547 


9 


R33D 


9 


R7207 


9 


0555 


10 


R317 


4 


R432 


4 


R548 


9 


RB32 


9 


R7208 


9 


U566 


4 


R31S 


4 


R433 


4 


R$49 


9 


R834 


9 


R720B 


9 


0565 


10 


R319 


4 


R434 


4 


R5S0 




R63S 


9 


R72I0 


2 


0758 


7 


R321 


4 


R435 


4 


flSSI 




RB3S 


9 


R7211 


2 


0758 


10 


R322 


4 


R43B 


4 


RSS2 




RB40 


9 


R7212 


2 


0930 


6 


R324 


4 


R437 


4 


RBJ3 




R341 


9 


R7213 


3 


U975 


9 


R326 


A 


R446 


4 


RSS4 




R842 


9 


R7216 


2 


U720I 


2 


R327 


4 


R448 


2 


R5S5 




RB44 


9 


R7260 


9 


07201 


10 


R32S 


4 


R449 


2 


R55S 




R845 


9 


R7261 


9 


07202 


2 


R329 


4 


R452 




R5S8 




RB49 


9 


R7262 


9 


07202 


IQ 


R330 


4 


R453 




R560 




RBSI 


9 


R7263 


9 






R331 


4 


R4B4 




RS61 




R852 


9 


R7301 


7 


VR345 


8 


R332 


4 


R4S5 




RS62 




R853 


9 


R7302 


7 


VH712 


S 


R33S 


4 


R4S7 




R564 




H854 


9 


R7304 


7 


VR7S4 


7 


R33e 


4 


R45S 




RB65 




R8SS 


9 


R7321 


2 


W17B2 


7 


R337 


4 


R459 
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RB88 


HH 


R858 
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R7322 
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A1— MAIN BOARD (cont) 
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Figure 9-10. Circuit view of A1 — Main board. 
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Figure 9-12. A1A9 — CH 2 Bairdwtdtt Limit board. 
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VERTICAL PREAMPLIFIERS AND CHANNEL SWITCHING DIAGRAM 2 
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WAVEFORMS FOR DIAGRAM 3 
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VERTICAL OUTPUT AMPLIFIER DIAGRAM 3 
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8J 


W7202 


33 


2L 


CRS20 


fig 


7F 


0926 


4F 


3L 


R870 


2N 


IK 


W7250 


6C 


6B 


CR823 


40 


». 


0829 


4G 


3M 


R871 


2N 


IK 


W9900 


43 


3M 


CA924 


4F 


2M 


0936 


4H 


4M 


R872 


SN 


IK 


W8870 


2M 


BJ 


CR625 


4G 


3M 


0940 


4J 


4M 


RS73 


2N 


1J 


WB870 


3L 


BJ 








0945 


3J 


3M 








wsees* 


R 


lOI 


PanitlAl tisasfiotm on Mgratno 2, % 4. 5, 8, 7. S. 19, aM It. 


ASSEMBLY A1A7 




















CR970 


8J 


1A 


weoBO 


8J 


14 














AS8EM 


BLYA3 






















jBooe 


1M 




RB80e 


7A 


IB 


R8S3 


1U 


1C 


S390 


8G 


28 








R981 


4A 


10 


RB802A 


6A 


2C 








R900 


8A 




R882 


7A 


IB 


R6602B 


6A 


20 


W9001 


BG 


2A 


R810 


6A 




R953 


7A 


28 








W9001 


73 


2A 


RS60A 


6A 




R882 


1M 


20 














Parrlsr/U aeo Known on (flacranu t,2,3,4.5t A 7, A >0i It, ana 12. 










ASSEM 


BLYAS 








1 


CR860 


BE 


3B 


CR617 


8E 


2B 


R818 


6E 


2B 


ueeee 


7E 


3B 


OA864 


TS 


2B 








R817 


6E 


3A 








IM 1 1 1 1 ■ 


7E 


2B 


J4220 


7E 


4B 








WS400 


8C 


3A 




SO 


3B 








UBBDC 


7D 


33 


W9400 


8F 


3A 


1 CR819 


BE 


2B 


RB79 


7E 


4B 














MW AS also shown on itiagnims S,t,7,atiai0. 








ASSEMBLY A31 










I 


DS981 


6B 


1A 


1 0S882 


70 


4A 


1 We8B2 


7C 


2A I 






OTHER 


PARTS 




















B8685 


81. 


CHASSIS 


RBOOl 


SB 


CHASSIS 


P8008 


1M 


CHASSIS 


P9882 


7B 


CHASSIS 








P8001 


6Q 


CHASSIS 


P9970 


2M 


CHASSIS 








J8900 




CHASSIS 








R9B70 


3L 


CHASSIS 


V9B70 


1L 


CHASSIS 



'‘See Parts List for serial number ranges. 



























































































































































2232 Service 



ANALOG POWER DISTRIBUTION DIAGRAM 10 



ASSEMBLY A1 



ciRCurr 

NUMBER 



SCHEM 

UXATJON 



BOARD 

lOCATON 



CIRCUIT 

NUMBER 



SCHEM 

IDCATION 



BOARD 

UXATION 



CIRCUT 

NUMBER 



SCHEM BOARD 
LOCATION IDCATION 



ciia 


4B 


C20Q 


X! 


C201 


4B 




4A 

3C 


C»S 


4B 


C274 


2A 


C420 


29 


C421 


% 


C460 


BC 


C480 


50 


C4S4 


3P 


0466 


4E 


0503 


7A 


0506 


ec 


0507 


7A 


CS37 


7F 


C540 


7F 


C5S3 


9E 


0560 


7B 


CS62 


SP 


cseo 


80 


C76S 


40 


0797 


3A 


0799 


IB 



CIROUIT 


SCHEM 


BOARD 


NUMBER 


LOCATION 


LOCATION 








WB85 


6Q 


SK 


WB6d 


1A 


70 


WB56 


lA 


4L 


W956 


1A 


60 


W&57 


IF 


60 


wes6 


LA 


50 


Wfi64 


1A 


4K 


W9es 


2A 


3K 


W971 


ZA 


BF 


W672 


3A 


7F 


W974 


3A 


3L 


W07S 


3A 


3K 


W976 


6A 


9F 


W977 


5A 


7F 


W979 


60 


3K 


W991 


2C 


70 


W603 


6F 


70 


wees 


6E 


SB 


woer 


30 


SF 


wees 


SA 


6F 


weee 


4A 


3F 


we»ei 


1M 


7F 




Penial A1 alaeariaimonMvwnal, 3, 4. 5.6, 7, 8, 9. and U. 



ASSEMBLY A2 




2J 


3F 


VR10 


IK 


10 






VRBO 


IL 


3D 


1K 


1C 








1L 


3C 


W94 


IK 


IF 






wee 


2K 


3F 



PameiA2el$o a»own on diagiam 1. 



ASSEMBLY A3 



Pania<A3alS9snonnonOlafiwna 1. i, 3. 4. S, e. 7. 9. 9, 11, and 12. 



ASSEMBLY A4 




6K 

4K 


40 

5A 


U716 

U750 


43 

S3 


AC 

4B 


VR7dd 


1 

43 


5B 








S3 


43 


WI304 


3L 


3B 


5K 


3A 


U7M 


SK 


dd 


WB70S 


43 


6B 


4K 


6A 















Penal A4 aao aiKHun on aiagrama 4. S, 6 ant? 7. 



ASSEMBLY AS 




7K 


4A 


U860 

U665 


7L 

7M 


3B 

3B 


V/690 

W691 


7J 

7K 


4A 

2A 


7K 


IS 


U67C 


7K 


2B 


W69S 


7M 


3C 


7K 


3A 


useo 


7L 


46 


WBSe 

W9400 


7M 

BJ 


4C 

3A 



Partial AS auo aHoim on diagrams 3, 8 , 7. and 9. 


































































































ANALOG POWER DISTRIBUTION DIAGRAM 10 (cont) 



ASSEMBLY A13 



ciRCurr 


SCHEM 


BOARD 


CIRCUIT 


SCHEM 


BOARD 


cncurr 


SCHEM 


BOARD 


ciRcurr 


SCHEM 


BOARD 


HUUSER 


LOCATION 


LOCATION 


HUMSER 


LOCATION 


IDOATON 


NUMBER 


LOCATION 


LOCATION 


NUMBER 


LOCATION 


LOCATION 


C7S7 


SN 


3A 


U760 


5M 


1A 


U762 


SM 


3A 


WI304 


4M 


2A 


CTes 


SN 


9A 


U7t\ 


5W 


2A 


U763 


SN 


2A 









Partiil AS also shown on disgtsms 3, S. 7, ana 9. 



OTHER PARTS 



P9031 2H CHASSIS PeOOS 3H CHASSIS P9705 4H CHASSIS WS300 6H CHASSIS 

P9031 3H CHASSIS P8300 M CHASSIS PM9I IJ CHASSIS 

P0OO2 OH CHASSIS P9301 SJ CHASSIS 



*See Parts Ustfor serial number ranges. 
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A934 
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ANALOG POWER DISTRIBUTION 









































ANALOG/STORAGE WIRING INTERCONNECTION DIAGRAM 11 



ASSEMBLY A1 



CIRCUIT SCHEM BOARD 

NUM8ER U3CATKX LOCATION 



CIRCUIT SCHEM BOARD 

NUMBER LOCATTCM LOCATION 



CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION 



CIRCUIT SCHEM 
NUMBER LOCATION 



BOARD 

LOCATION 




PaVMlAI il»s/ioHn an dltgrvntl, 3, 4, 9, 9, 7, 8, t, ana 10. 



ASSEMBLY A3 



ZA I WB002 SC 



PtmiAStlfo tnown on <Mtnm§ r, 2, 3, 4, 6, 8, 7. 9, 9, TO. and TZ, 



OTHER PARTS 




CHASSIS 

CHASSIS 

CHASSIS 

CHASSIS 

CHASSIS 

CHASSIS 




CHASSIS 

CHASSIS 

CHASSIS 

CHASSIS 

CHASSIS 

CHASSIS 




CHASSIS 

CHASSIS 

CHASSIS 

CHASSIS 

CHASSIS 

CHASSIS 




CHASSIS 

CHASSIS 



CHASSIS 

CHASSIS 



















































1 



A 




5 




1 







C 



1 




E 



L 



F 



1 




J 



1 









^zrr 


T* 


XT~ 




J 


9* . 


1 ^ 




k 


_ 




«_ 

, 




1 ) 




A) 













Ir 


.11 




tai 


1^ 



JSl. 






^<ji> 



W 

^ OOhR 

l< OM 
•{< MTtJ3N(U 




>H 






2232 






ANALOG/STORAGE WIRING INTERCONNECTION 




FRONT PANEL 



ASSEMBLY A3 



CWCUIT 

MUM8ER 


SCHEM 

LOCATION 


BOARD 

LOCATION 


CWCUT 

NUMBER 


SCHEM 

UXAT10N 


eOARD 

LOCATION 


CS401 


ec 


8C 


P9004 


1C 


00 


CnS401 


1C 


10 


RB402 


7F 


5C 


casah , 


2C 


ID 


RB403 


6F 


se 


CFWA21 1 


3C 


40 


R9404 


6K 


ec 


CR8A31 1 


4D 


40 


R940S 


6K 


6C 


CRM32 


4E 


50 


RB412A 


70 


4D 








RS412B 


70 


40 


J9004 


1C 


GO 








J9004 


4K 


60 


S226 


4E 


4C 


JKC6 


1C 


1A 









ParmlA3alao$nmmon aiagraira 1, 2,3, *,i, 0, T, 8, 9, 10 , antf >1. 



OTHER PARTS 



1 

PB004 




CHASSIS 


P9005 




CHASSIS 


PB411 , 




CHASSIS 


P»41l 




CHASSIS 



51 

52 



2D 

2E 



CHASSIS 

CHASSIS 



DIAGRAM 12 



NUMSER LOCATX)N USCATION 



CIBCWT 

NUMBER 


SCHEM 

LOCATTOM 


BOARD 

lOCATION 


S6412 


40 


40 


UMOI 


5F 


6C 


UB401 


6C 


8C 


VRS401 


20 


1A 


VRMtt 


2f 


1A 


VR9403 


2G 


1A 


VRS4D4 


2C 


1A 


vna405 


2H 


1A 


VRB406 


2K 


1A 




St 

5[ 


> 

5 


SI 

81 

GI 


3 

3 

3 



S3 


20 


CHASSIS 


VAC04 


18 


CHASSIS 


S4 


2H 


CHASSIS 


WB004 


7L 


CHASSIS 


S6 


2J 


CHASSIS 





















































2232 Service 
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C223I 

*il4F *2230 
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*2239 *2234 
*2268 H2283 



'.X34M 
:^*8400 
. *8401 

o*3«02 

•.1*.W2 



C223S • 

raiw ;; 

•*226} o 
,*8263 - *2264 ri 

I ; '•*22«6 ,5 



.*8446 

•Ht*s 



*2276 *2233 



'08203, .'09201. ,.09207 



U22O0 



U2201 



•09124 

*9109 
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Z ''' >' OI 
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Oj 'Cl 0- 

; r >0 cj 

•i c 0 , 
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09120 
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*4129 
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-04103 *4203 

*4202 
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08201^ 
f;; r 



U8120 
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U8204 
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03481 



*8108 

.*8102 

*8101 

C9I0I. 

CBU? 



04123 



C92C8 



I 0613V, 



,>^131 
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*4161 3^7 

V *4144 

,CN41D0\ C4220 *4146 



*4112 

.140 64106 
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COMPONENT NUMBER EXAMPLE 



a(. 0 

oc, a 

o'joooaoK'.io 

’.,000001300 



'*46l^^*48l9 *4008 *4008 
*40)0i*4008 *4004 *4006 
R3404o*40ll *4003 *4003 



U6232 



U9231 



’C3420 



CtatemM Nmntti 



*9403 



•C4003 



i23AaBim 



C4I20 
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.*6221 
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>*9223 
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413421 
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*9224 
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08162 



•66309 .; 
.*6303', 
J43306 
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U410S 



>68320 
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OBSOt, 



68434 06440 
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C6421 *6440 

68433 *8449 

K8320 *8442 

C6442 *8446 
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A10— STORAGE BOARD 
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Figure 9-22. A10— Storage board. 
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A10— STORAGE BOARD 



ctRCurr 

NUMBER 


SCHEM 

NUMBER 


cmcwT 

NUMBER 


SCHEM 

NUMBER 






CIRCUIT 

NUMBER 


8CHEM 

NUMBER 




IBSI 






CS209 


20 


CS203 


20 


CR8303 


19 


R2248 




B4141 


17 


ne3ii 


mm 


C2201 


14 


C6204 


20 


CR6304 


19 


R2247 




R4142 


17 


R8312 




C2202 


14 


C8205 


20 


CR63D5 


IB 


R2248 




R4143 


17 


R831S 




C22D3 


14 


C820e 


20 


Cn«306 


19 


R2249 




R4144 


17 


R83ie 


19 


C2204 


14 


C8207 


20 


cne307 


19 


R22S0 




R414S 


17 


R8317 


19 


C2209 


14 


C820a 


20 


CR630B 


19 


R22S1 


14 


R4146 


17 


RB31B 


19 


C220S 


14 


C82I0 


20 


CR8401 


16 


R22S2 


14 


H4147 


17 


R6320 


19 


C2297 


14 


C6301 


20 


CR6403 


19 


A2262 


u 


R4146 


17 


RB321 


19 


C220a 


14 


C8302 


20 


CR640S 


19 


R2263 


14 


R4149 


17 


R6322 


19 


C2209 


20 


C8303 


20 
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14 
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17 


R6323 


19 


C2210 


20 


CS304 


20 
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17 
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14 
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17 
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19 
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14 


C830$ 


20 






R2286 


14 


R4162 


17 


R6401 


19 


C22I2 


14 


C6308 


20 


J2111 


14 


R2267 


14 


R4202 


17 


R8402 


18 


C22I3 


20 


C6307 


20 


J2112 


14 


R2268 


14 


R4203 


17 


R8403 


18 


C2214 


20 


08308 


20 


J4100 


17 


R2270 


14 


R4204 


17 


R6404 


19 


C227t 


14 


C6309 


20 


J4101 


17 


R2Z71 


14 


R4205 


17 


R640S 


19 


CS272 


14 


C6310 


19 


J4211 


17 


R2Z72 


14 


R4206 


17 


R64ae 


19 


C2273 


14 


C8311 


19 


U421I 


18 


R2Z73 


14 


R4207 


17 


R6407 


19 


C2293 


14 


C8312 


19 


JtlOO 


17 


R2274 


14 


R420B 


17 


R8410 


20 


C229S 


14 


C6313 


20 


J6100 


18 


R2275 


14 


R4209 


17 


RB411 


19 


C3410 


20 


C8314 


19 


jeioo 


19 


R2278 


14 




17 


R8412 


19 


C3411 


20 


C«31S 


19 


J8100 


13 


R2278 


14 


mw 


17 


RB413 


19 


C3412 


20 


C6316 


19 


J90I1 


20 


R2279 


14 




17 


R6414 


19 


C3413 


20 


C8317 


19 


J9I02 


13 


R2280 


14 


Rf 


17 


R8415 


19 


C3420 


20 


C6401 


19 


J9104 


13 


n2381 


14 




17 


R84t6 


19 


C342t 


20 


C6402 


19 


J910S 


13 


R2282 


14 


R4216 


17 


R64t7 


19 


C3422 


20 


C6403 


20 


49108 


13 


R2283 


14 


R4217 


17 


R8418 


19 


C3423 


20 


C8404 


20 


48111 


13 


R2284 


14 


R6089 


18 


R8419 


10 


C4O00 


20 


C8407 


19 


49211 


15 


fl2Z86 


14 


R6100 


18 


RS420 


19 


C4D03 


20 


C8408 


19 


49211 


16 


R2290 


14 


R6I01 


18 


R8421 


19 


C4004 


20 


C6408 


20 


J9411 


18 


R2291 


14 


R6102 


18 


R8422 


19 


C400S 


IS 


C8421 


19 


49411 


19 


R2293 


14 


R8I03 


18 


R6423 


19 


C400S 


20 


CS422 


19 






R2294 


14 


R8104 


18 


R8424 


18 


C4006 


20 


C6440 


18 


L2100 


20 


R2297 


14 


R810S 


18 


R8429 


18 


C40C7 


20 


C6441 


18 


LB203 


20 


R229B 


14 


R8108 


16 


R8428 


19 


C400S 


IS 


C8442 


18 


LB20S 


20 


R229B 


14 


R6107 


16 


R8427 


18 


C4IOO 


20 


C0002 


20 






R2300 


14 


R8108 


18 


R842S 


19 


C4I01 


20 


C8008 


20 


02200 


14 


R2301 


14 


R6109 


18 


R6429 


19 


C4102 


20 


C9007 


20 


02201 


14 


R2302 


14 


RBIIO 


18 


R6432 


19 


C4t03 


20 


C8101 


13 


02202 


14 


R2303 


14 


H6111 


18 


H8433 


18 


C4104 


20 


C8101 


20 


02204 


14 


R2304 


14 


n6l12 


18 


R6434 


19 


C4IDS 


20 


C6107 


13 


02210 


14 


R3400 


1$ 


R 61 ia 


18 


R6440 


18 


C41D6 


20 


cent 


20 


02211 


14 


R3401 


18 


R81U 


16 


R8441 


18 


C4112 


20 


C9112 


20 


02220 


14 


R3402 


18 


R6115 


18 


R8442 


16 


C4120 


20 


CB114 


20 


02221 


14 


R3403 


16 


RS1 18 


18 


RB443 


18 


C4121 


17 


C911E 


20 


02222 


14 


R3404 


18 


R6117 


18 


R6444 


18 


C4I24 


14 


C9116 


20 


02223 


14 


R4000 


IS 


R6I18 


18 


n844S 


IS 


C420I 


17 


C9117 


20 


Q2224 


14 


R4001 


16 


R61 19 


18 


R9101 


13 


C4203 


17 


C9I20 


20 


02225 


14 


R40O2 


IS 


R8120 


18 


R9102 


13 


C4220 


20 


C9121 


20 


04203 


17 


fl4003 


1$ 


R8I2I 


18 


R8103 


13 


C8101 


10 


C9130 


20 


04204 


17 


H4004 


IS 


R8122 


18 


R9108 


13 


C6102 


16 


C9131 


20 


04206 


17 


R4006 


IS 


RSI 23 


18 


R9109 


13 


C6103 


18 


C9200 


20 


04207 


17 


R4008 


15 


RS124 


18 


R9113 


13 


caio» 


18 


C920I 


20 


O610C 


18 


R40D7 


IB 


R6I2S 


18 


R9114 


13 


C8107 


18 


C9202 


16 






R4008 


15 


R8I28 


18 


R9115 


13 


C410B 


18 


C9203 


20 


R2200 


14 


R400B 


18 


R8128 


18 


R8118 


13 


CS109 


18 


CS204 


20 


R2201 


14 


R4010 


IS 


R6129 


16 


R9120 


13 


C6110 


16 


C9206 


20 


R2202 


14 


R4011 


IS 


R6130 


18 


R9121 


13 


C6111 


18 


C9206 


20 


R2203 


14 


R4012 


IS 


RB131 


18 


R9122 


13 


C6112 


18 


C9207 


20 


R2204 


14 


R4013 


IS 


RB132 


18 


R9123 


13 


Cei13 


18 


C920B 


20 


R220S 


14 


R4100 


17 


R6133 


18 


R9124 


13 


ceii4 


18 


C9210 


16 


R221I 


14 


R410I 


17 


R6134 


18 


RBI25 


13 


C61 IS 


18 


C9211 


20 


R2213 


14 


R4102 


17 


RS136 


18 


R9t2B 


13 


cens 


18 


C92I2 


20 


R2214 


14 


R4103 


IT 


R6138 


18 


R9127 


13 


C6I17 


16 


C9220 


16 


R22IS 


14 


R4104 


17 


R6161 


18 


R912B 


13 


C6iie 


18 


C9221 


20 


R2218 


14 


R4105 


17 


R6152 


18 


R9209 


18 


cet 2 i 


18 


C9222 


20 


R2217 


14 


H410T 


17 


R6163 


18 


RS210 


18 


CS122 


18 


C9231 


20 


R2219 


14 


R4110 


17 


R8t54 


IS 


R8211 


16 


CSI23 


16 


C9232 


20 


R2220 


U 


R4112 


17 


Reiss 


18 


R9212 


16 


C6124 


18 






R2221 


14 


R4121 


17 


R6166 


18 


R9213 


16 


C«t30 


18 


CP2200 


14 


R2222 


14 


R4122 


17 


R8219 


20 


R9214 


16 


C3152 


20 


CR4100 


17 


R2223 


14 


R4123 


17 


R8301 


20 


R9220 


16 


C31S3 


20 


CRB101 


18 


R2224 


14 


R4124 


17 


Re303 


19 


R9221 


16 


C81S4 


20 


CR6102 


18 


R2226 


14 


R412S 


17 


R6304 


19 


R9222 


16 


C61S5 


20 


CR6103 


18 


R2226 


14 


R4I26 


17 


ReSDS 


19 


R9223 


1$ 


csieo 


20 


CR6104 


18 


R2233 


14 


R4127 


17 


R63DB 


19 


R9224 


16 


ceisi 


18 


cnsist 


18 


R2234 


14 


R4128 


17 


R6307 


19 


RTIIOZ 


13 


C6162 


20 


CR615Z 


18 


R2242 


14 


R4128 


17 


RB306 


19 


RT2M1 


14 


C6201 


20 


CR6301 


19 


R2244 


14 


R4I30 


17 


R8309 


19 


RT2203 


14 


C6202 


20 


CR6302 


19 


R2245 


14 


R4140 


17 


R83I0 


19 







MORE 



c> 














A10— STORAGE BOARD (cont) 



CIRCUIT 

NUMBCn 


SCHEM 

NUMBER 


CIRCUIT 

NUMBER 


8CHEM 

NUMUR 


U2200 


mm 


U6ID4 


mm 


U2201 




U610S 




U2202 




UBlOB 




U3400 




UB107 




U340I 




UBlOB 




U3<10 


16 


U6111 


18 


U341I 


IS 


U6112 


18 


U9412 


IS 


UB301 


19 


U3413 


IS 


UB302 


20 


U3420 


15 


U6303 


19 


U34ai 


15 


UB304 


19 


U3422 


IS 


U630S 


19 


U3423 


IS 


uasoB 


19 


U4000 


15 


UB3a7 


19 


U4001 


15 


U6308 


19 


U4002 


15 


US315 


15 


U4100 


17 


U631S 


19 


U4101 


17 


UB40I 


19 


U4102 


17 


UB402 


19 


U41D3 


17 


UB403 


19 


U4104 


1T 


US4D4 


19 


U410S 


17 


U64D5 


19 


U4106 


17 


yS405 


20 


U41ig 


17 


U9101 


19 


U4120 


17 


U9111 


19 


U4127 


17 


U91I2 


13 


U422B 


17 


U9113 


13 


U4227 


17 


U9I14 


13 


U422B 


17 


U9115 


13 


U422B 


17 


U911B 


13 


U4231 


17 


U9116 


16 


UB102 


IS 


U9I17 


13 


U6103 


IS 


U9118 


13 














WAVEFORMS FOR DIAGRAM 13 



CONNECT 6-OIVISION. 1-MHz SIGNAL 
AND SET SEC/DIV SWITCH TO 0.5 p.$ FOR 
WAVEFORMS 77 THROUGH 93. 



TEST SCOPE TRIGGERED ON U91 16 PIN 2 

TRTsE— B.7U 1 

^^•e. 80 U SFOT 




TEST SCOPE TRIGGERED ON U9116 PIN 6 




d|D2»l.eeU SAVE 



TEST SCOPE TRIGGERED ON U9116 PIN 6 




TEST SCOPE TRIGGERED ON U4229 PIN 7, 
SET TRIGGER SLOPE TO NEGATIVE 
POLARITY FOR WAVEFORMS 80 
THROUGH 93 




aUI'H.SHV NII6--1.9V aT-e.BHBks 

aus-m.sbu save 










MICROPROCESSOR DIAGRAM 13 



ASSEMBLY A10 



ClflCUIT 


SCMEM 


BOARD 


CIRCUIT 


SCHEM 


BOARD 


CIRCUT 


SCHEM 


BOARD 


CIRCUIT 


SCHEM 


BOARD 


NUUBE?^ 


LOCATION 


LOCATION 


NUMBER 


LOCATION 


LOCATION 


NUMBER 


LOCATION 


LOCATION 


NUMBER 


LOCATION 


LOCATION 


C9101 


SA 


SA 


RG109 


ZO 


3C 


RBtZZ 


SH 


7A 


uatis 


4E 


4C 


C8107 


SD 


SC 


RB113 


1C 


40 


flBt23 


SH 


7A 


U9116A 


3B 


SC 








RB114A 


4A 


SC 


RBI24 


SH 


SA 


U9116B 


4S 


SC 


JBI03 


ZH 


ZE 


RS1 t4B 


4A 


EC 


RBIZS 


SH 


7A 


US1180 


4B 


SC 


JB109 


4A 


2E 


RS114C 


4A 


EC 


R01ZS 


SH 


7A 


U9119D 


4S 


so 


.fBIOZ 


3B 


5E 


R9t140 


3A 


SC 


Rd127 


SH 


7A 


U9I1T 


SA 


6A 


JB102 


3B 


6E 


RS114E 


SO 


SC 


R912S 


SH 


7A 


U91I6 


EG 


7B 


JBt04 


6C 


SA 


R9t14F 


3E 


SC 








U91I9A 


4F 


BA 


JB106A 


zc 


SA 


R9I14Q 


3B 


SC 


RT1 lOZ 


4A 


SA 


U91I9B 


4F 


SA 


JSIOSB 


SO 


SA 


R9I14H 


3E 


SC 








U8119C 


4F 


8A 


JBMM 


sc 


SA 


Rd1l4l 


2 £ 


SC 


^■iTTisTH 


SH 


7A 


U91190 


4E 


BA 


J9111 


4A 


5A 




1M 


3E 




19 


50 


U9120 


ZE 


49 










1H 


ZE 




ID 


40 


U91Z1 


3E 


4S 


R9I01 


SA 


SA 




ZC 


SD 




10 


40 


U9130 


ZF 


BB 


RBtOZ 


SA 


SA 




5H 


7A 




ZO 


4C 


U9131 


SF 


SB 


RB103' 


4B 






















R9108 


3B 


SA 




















PBnWAIOiltos/mvmonaitgnmt U, IS, IB, 17, 1i, 1»,tnaS0. 


OTHER 


PARTS 




















ariioi 


&A 


CHASSIS 


PB104 


5C 


CHASSIS 


P9I06 


SC 


CHASSIS 


P9111 


4A 


CHASSIS 








P9105B 


SO 


CHASSIS 















*See Parts List for serial number ranges. 




























































PiMTlU. A 1 0 STCRMC RMnO 



MICROPROCESSOR <$> 



2232 



Toev^it 



WV APm iMO 




















2232 Service 



WAVEFORMS FOR DIAGRAM 14 



SETVOLTS/DIVTOIOmVAND SEC/DIVTO 
10 CONNECT 6-DIVISION, 50-kHz 

SIGNAC. 

aO1«0.5«U TRifil— 2H(»0 aT-20.0*9 TW4’2»-1J9M 

SOUS 

B 

€>\/\AAA/^ 

0 







STORAGE ACQUISITION DIAGRAM 14 



ASSEMBLY A10 


ciRourr 


SCHEM 


BOARD 


OIRCUrT 


SCHEM 


BOARD 


ciROurr 


SCKEM 


eOARO 


CIRCUIT 


SCHEM 


60ARD 


NUMBER 


LOOATON 


LOCATION 


NUMBER 


LOCATION 


LOCATKIN 


NUMBER 


LOCATION 


LOCATION 


WM66R 


LOCATION 


LOCATION 


C2201 


SR 


IK 


0222 1 


3D 




R2244 


1B 


2N 


R22S4 


10 


30 


C2202 


3B 


IJ 


02222 


3D 




R224S 


1C 


10 


R22S8 


3C 


2K 


C2203 


36 


2K 


02223 


2D 




R2248 


16 


1H 


R2260 


1C 


20 


CZ204 


46 


IJ 


02224 


2D 




R2247 


16 


IH 


R2291 


1C 


20 


C220S 


6F 


30 


Q222S 


ID 






16 




R22B3 


4C 


2J 


C22D6 


16 


2H 








R2249 


IB 




R2294 


1C 


2H 


C2207 


16 


IH 


R2200 


4E 




R22E0 


16 




R2297 


46 


IJ 


M 1 1 1 ■ 


18 


1H 


R2201 


4E 




R22S1 


SR 


2L 


R2296 


16 


IH 




4F 


2L 


R2202 


5E 


2L 


R22S2 


4F 


3K 


R22ae 


30 


IH 




6E 


2L 


R2203 


$E 


3K 


H2282 


40 


2K 


R2300 


1C 


20 


C2271 


4E 




R2204 


SR 


2K 


R2263 


3D 


2K 


R2301 


26 


20 


C2272 


2E 




R220S 


4R 


2K 


R2264 


40 


2K 


R2302 


IS 


20 




IE 




R2211 


4C 


2H 


R2285 


2D 


IH 


R2303 


46 


2J 




4C 




R2213 


46 


2K 


R2268 


20 


IH 


R2304 


36 


2H 




1C 


2M 


R2214 


4C 


2K 


R2Z87 


10 


20 








C4124 


4F 


4J 


R221& 


4B 


IK 


R22ea 


ID 


1G 


RT2201 


3C 


IH 








R2216 


36 


IK 




46 




RT2202 


1C 


20 


CR2200 


so 


3L 


R22I7 


36 


IK 




40 
















R22I9 


46 


IJ 


R2272 


10 




U2200 


30 


3J 


J2I11 




10 


R2220 


36 


1M 


R2273 


3E 




LI2201 


10 


3K 


J2t12 




1J 


R2221 


40 


2K 


R2274 


30 




U2202A 


4E 


2K 








R2222 


30 


2K 


R227S 


36 


2H 


U2202B 


5E 


2K 


02200 




2K 


R2223 


20 


2H 




30 


2H 








02201 


5P 


2L 


R2224 


20 


2H 


WHmim 


26 


3H 


VH2204 


46 


1J 


02202 


4C 


Zi 


R2226 


ID 


20 


R227B 


20 


3H 


VR2308 


16 


IH 


02204 


3C 


2J 


A2226 


ID 


20 


R228Q 


IE 


20 








M mm 


1C 


20 


R2233 


8P 


3K 


R2281 


ID 


20 


W22SS 


ID 


30 




10 


20 


R2234 


SR 


3K 


R2282 


30 


2J 


W2Z86 


20 


3H 


1 02220 


40 


2J 


R2242 


10 


20 


R2283 


1E 


30 


W22ST 


40 


3J 


FtmiAWUsomumonaiegnina 13. ts, ra, ;7, fa; 79, and 2a 
















































































I 












PCHI^IO 

Ncm^ia 





PQ* imew*T«o ciACViT supptv 
e6»**teTto»rt « MHffl tuPP^v 
OCGOUPUtNP MBTttOAKS 9Ce 

•toaam ao*Ao POMtp osamnvTfQN 



RAATIAC A 1 0 ITOaMt BOAAO 



















CONNECT 6-OIVISION, 1-MHz SIGNAL 
AND SET VERTICAL MODE TO 
BOTH-CHOP, SEC/DIV TO 10 jis 



TEST SCOPE TRIGGERED ON U3420 PIN 
21, SET TRIGGER SLOPE POLARITY TO 
NEAGATIVE SLOPE, NORM TRIGGER 
MODE FOR WAVEFORMS 106 TO 109 



TRI€1'3.ev Af>O.0Be.s 
Mi2*e.e8u SAi.iC 



AUl'fl.Oeu TRIG1>3.8U 

aus>e.0au 





Aui*e.00u TRIG 1*2 , si; &T>e.80.& 
AU2>0.e0i; SAUE 






At«0.060a& 




i 




DIGITAL ACQUISITION AND MEMORY DIAGRAM 15 



ASSEMBLY A10 



cmcurr 


1 SCHEM 


eOARO 


ciacufT 


SCH6M 


BOARD 


cmcurr 


SCHEM 


BOARD 


CiRCUfT 


SCHEM 


BOARD 


NUMBEA 


LOCATION 


LOCATION 


NUMBER 


LOCATION 


lOCATION 


NUMBER 


LOCATION ' 


LOCATION 


NUMBER 


LOCATION 


LOCATION 


cues 


2B 


BL 


R40O2 


2B 


£H 


U3400 


mm 


£P 


UH23 


3H 


7M 


C400« 


2B 


4H 


R4Q03 


so 


BJ 


U340tA 




SF 


U4000 


1C 


SH 








R4004 


SD 


ej 


U34S1B 




BF 


U4001 


38 


80 


J621I 


2A 


7Q 


R40O5 


SO 


BJ 


UB410 


IP 


7J 


U4002A 


28 


BJ 








R4006 


6D 


BJ 


UB411 


IF 


7J 


U4002B 


6F 


BJ 


RMOO 




2P 


R400T 


4D 


BJ 




IQ 


7J 


UB3I5C 


28 


BO 




3A 


2F 


MOOB 


40 


BJ 


IH 


SJ 


UB3150 


2B 


60 


n340Z 


3A 


2P 


R400B 


40 


9H 


U3420 


3F 


BQ 








R3403 


AE 


8Q 


R4010 


40 


BH 


U3421 


V 


70 


W34X 


3A 


2F 


RM04 


3E 


tH 


FM011 


40 


BH 


U3422 


3G 


7M 


W3401 


3A 


2F 


H4000 


2A 


7Q 


R4012 


40 


6H 








W3402 


3A 


3P 


fl4C01 


38 


at 


R4013 


40 

















Putin AlOtlsaalvim on aiagmms 13, 14, 16, 17, 16, 19,41)620. 




































DIGITAL ACQUISITION AND MEMORY <«> 



















WAVEFORMS 

CONNECT 6-DIVI5iON, 1-MHz SIGNAL 
AND SET SEC/DIV TO O.S ;j.s 

TEST SCOPE TRIGGERED ONU4229 PIN7, 

SET TRIGGER SLOPE POLARITY TO 
NEGATIVE FOR WAVEFORMS 110 
THROUGH 122 



<W1>4.64U 

6i;2-4.]6U 



.SAVE 



FOR DIAGRAM 16 



' *U1« H.56U TftlS '-e.gi) ' ’ AT«a.i6«a 
flV2-H.B0U MUE 











DIGITAL 



ASSEMBLY A10 



CIROUIT 

NUMBER 


8CHEM 

U3CATION 


BOARD 

LOCATION 


CIRCUIT 

NUMBER 


8CNEM 

LOCATION 


BOARD 

UXATION 


C9202 


IB 


5f 


R9211 


3F 




C92I0 


3P 


7E 


R«12 


3E 




C9220 


2F 


7F 


RS213 


30 










R9214 


30 




J8B1I 


1H 


TO 


R9220 


BE 










R922) 


2F 


7F 


RB20e 


EE 


5F 


R9222 


2R 


7F 


RB2tO 


BE 


Tf 


R9223 


20 
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Figure 9«23. A20— X-Y PtoSer board. 
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Figurs 9*26. A1 — Main board adjuatmant kicationa. 





C4 

100X 

ATTN 



C11 

10X 

ATTN 



C62 

10X 

ATTN 



CSS 

100X 

ATTN 



C5 


C12 


C3 


C7 


R47 


RIO 

STEP 




100X 


10X 


HF/LF 


IX 


MF/LF 


ATTN 


R2S 


ATTN 


ATTN 


COMP 


ATTN 


GAIN BAL 


BAL 


VAR BAL 




CS4 


C61 


CSS 


C57 


R97 


R60 


R7S 


C76 


100X 


10X 


HF/LF 


IX 


MF/LF 


STEP 


2 mV 


2 mV 


ATTN 


ATTN 


COMP 


ATTN 


GAIN 


ATTN 


GAIN 


PEAK 



BAl BAL 



C28 
2 mV 
PEAK 



R26 
2 mV 
OAIN 



R33 
2/5 mV 
DC BAL 



R75 

INVERT 

BAL 



R83 
2/S mV 
DC BAL 



70B7-90 



Figure 9-27. A2 — Attenuator board adjustment locations. 
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Figure 9-28. A4 — Timing bOftrd adjustment locations. 




■ L Wivy 010^^5 

0 O fR614 t C'C 

OjMqO.CfcsOS 
o-S?TT 3-C'^*°®0::)B821 
■0 Ciy-SlS 

0 L _iS? 




IgitSK 




OlOgggl 10,t;6j,r 
010^24] ) _ ^ 

15 -.„-o 



all ®^v!s: 

8^45 'iS 

yiytUoo-'" , 

cj TOri o°t^- 
r-— ,.w‘-.o ei^a rrt6a<-o 
I 0R8laT0.C«6M^ o 

12|D 




^ooodoi5o'fi 

~ U870 i 

OO o' 

i6 



oftpft Op687lO'D*!iSj}i: 

□[oonobCTq ,.^^5 ,,j 



° '^O o ‘ - '■•-‘fcaHC-c 



uses 

*«;ooccci 



Z tniofi k> 
OftM/iC. 




•g|\2jlO„'-ri5 

T)ocQoo:,cjcmo 

ogs^effjo 

2i2i '. 'iRl^o 
rjj-- Q oMSm oieejlrs 



RSS2 

D-ENO 



7067-92 



R627 

BTRtG 

SENS 



Figure 9-29. AS— AH Sweep Logic board adjustment ioeatlons. 
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Figure 9-31. AID— Storage board adfustment locations. 




Section 10 - 2232 Service 



REPLACEABLE 
MECHANICAL PARTS 



PARTS ORDERING INFORMATION 

Replacement parts are availabte Irom or through your lo- 
cal Tektronix, inc. Field Office or representative. 

Chenges to Tektronix instruments ere sometimes made 
to accommodate improved components as they become 
available, and to give you the benefit of the latest circuit im- 
provements developed In our engineering department. It is 
therefore important, when ordering parts, to include the fol- 
lowing information in your order: Part numper. instrument 
type or number, serial number, and modifieation number if 
applicable. 

If a part you have ordered has been replaced with a new 
Or improved part, your local T^tronlx, Inc. Piekl Office or 
representative will contact you concerning any cTtange h 
part number. 

Change information, if any, is located at the rear of this 
manual. 

ITEM NAME 

In the Parts List, an item Name is separated from the 
description by a eolen(:). Because of space limitations, an 
Item Name may sometimes appear as ncompiete. For fur- 
ther Item Name Identification, the U.S. Federal Cataloging 
Handbook H6-1 can be uKized where possible. 

FIGURE AND INDEX NUMBERS 

Items in this section are referenced by figure and index 
numbers to the Illustrations. 



INDENTATION SYSTEM 

This mechanical parts list is indanted to inaicete item re- 
lationships, Following is an example of the Indentation sys- 
tem used in the description column. 

1 2 3 4 S Name S DesaipVon 

Assemolj/ and/or Corrtponenf 

4rtach^ Qarts for Assemoy and/or Component 

£NO ATTACHING PAR TS 

Detail Part ofAssemUy and/or Component 
AttacP^ parts tor D^il Part 

£ND ATTACHING PARTS 

Parts ot DetaH Part 

Attact^ parts tor Parts of OetaH Part 

END ATTACHING PARTS 

Attaching Pans always appear in the same indentation 
as the item H mounts, while the detail pans are indented to 
the right. Indented items are pan of. and included with, the 
next higher indentation. 

Attaching parts must be purchaaed separately, un- 
less otherwise specified. 

ABBREVIATIONS 

Abbreviations conform to American National Standards 
institute Yl.1 
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Rei>l4Ceabl6 Mechanical Parts - 223Z Service 



CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 



favte M i f fa eturef Jidfcess City. Slat p , 



00261 


6ENERAL EL^tC CO 

rooo SERVICE EOUIWENT BUSINESS DEPT 


14TH AND ARM3L0 STS 


OilCMO HEI6HTS IL 60411 


01536 


TEXTRON INC 
CANCAft OIV 
SENS PROOUCTS UNIT 


1818 CWISTINA ST 


RCCKf^ IL 61108 


06363 


PANOUIT CORP 


17301 RltmANO 


TINLEY PAIK IL 07094-2917 


06915 


RICttO RUSTIC CO 


582S N TRIPP AVE 


CHICAGO IL 60646-6013 


07416 


NELSON NWE PLATE CO 


3191 CASITAS 


LOS ANSaES CA 90039-2410 


12327 


FREEHAVCORP 


9301 ALIEN OR 


aCVEUNO QK 4412^4632 


13511 


AMPHENOL CADRE 
OIV BUNKER RM CORP 




LOS GATOS CA 


1856S 


CHOWaCS INC 


77 CRA60N COURT 


WOBURN NA 01801-1039 


22670 


6 M NMCPUTE INC 


2040 15TH AVE AST 


SEAHLE WA 98119-2726 


23740 


AHUNEAL 14^ CORP 


4737 DARRAH 


fHIlADELPHIA PA 19124-2705 


24931 


SPECIALTY CONNECTOR CD INC 


2100 EARLYUDOO DR 
PO eox S47 


FRANKLIN IN 46131 


70903 


COOPER BELDEN EL^RCNICS WIRE AND C 
SUB OF COOPER INDUSTRIES INC 


2000 S BATAVIA AVE 


(£NEVA IL 60134-3325 


71400 


BUSSKANN 

DIV OF COOPER INHJSTRIES INC 


114 OLD STATE RD 
PO 8(K 14460 


ST LOUIS M3 63178 


73743 


FISOCR SPECIAL MFC CO 


111 INCUSTRIAL RO 


COlii SPRING KY 41076-9749 


77900 


ILLINOIS TOOL WORKS 
SHAKEPRCOF OIV 


ST CHARLES TO 


aSlN IL 60120 


78189 


ILLINOIS TOOL WORKS INC 
SHAKEPROOF DIV 


ST CHARLES ROAD 


ELGIN IL 60120 


8Q0CS 


TOORONIX INC 


14150 SU KARL mAUN CR 
PO BOX 500 


BEAVERTON OR 97077-0001 


83385 


MICRODOT m INC 
SREER-CENTRAL DIV 


3221 W B16 BEAVER RO 


TROY MI 4809S 


83486 


aco INDUSTRIES INC 


1101 SAMUELSON RO 


ROCKFCRD IL 61101 


86113 


HIOVOOT m INC 
CENTRAL SCRDf-^^ENE OIV 


149 EMERALD ST 


KEENE IftT 03431-3626 


36928 


SEASTROH WO CO INC 


701 SOKRA AVE 


aENDALE CA 91201-2431 


90201 


AEROVOX MALLORY 


101 HALiORY OR 


aASGOW KY 42141 


93907 


TEXTRON INC 
CAMCAR DIV 


600 I8TH AVE 


RDCKFO^ IL 61108-5181 


S3109 


FELLER 


72 Verenica Ave 
Unit 4 


Smerset NJ 08873 


S3629 


SCHURTQIAO H 

C/O PANEL CCH»ON0fTS CO«> 


2015 SEOND STREET 


BERKELEY CA 94170 


7KD174 


BAOaiY MFG CD 


1620 NE AR6YLE 


PQRTLANO OR 97211 


1X0^ 


STAUFFER SUPPLY CO (DIST) 


810 SE SHEIWI 


PQRTUWO OR 97214 


TK0861 


H SCHJRTBI AO DIST PAIEL CCHPOiGiTS 


2015 ^COND STREET 


BEmELEY CA 94170 


TX1154 


CCMPLEX TD0LIN6 INC 


4635 NAUTiLUS COST SOUTH 


BOUUIER CO 80301 


TK12S5 


SERCHE MRS CO INC 


PD BOX 737 


NEW8URB OR 97132 


TK1316 


60YDC1RP 


6136 HE 87TH AVE 
PO eox 20038 


PORTLAND OR 97220 


TK1326 


NORTHWEST FDIRSLIDE INC 


18224 SW lOOTH CT 


TUAUTIN OR 97062 


110336 


PARSONS HF6 CORP 


1055 OBRIEN 


MDILO PARK CA MO^ 


TK1543 


CWCAR/TEXTRON 


600 18TM AVE 


ROCKFORD IL 6U06-S1S1 


TI0559 


TRIM METAL PROOUCTS INC 
OIV OF BEAVERTON PARTS W6 CO 


1800 216TH AVE NW 


HILLBORO OR 97124-6629 


TK1570 


HERDHF6 


9227 CUKTON RD 


CLEVELAND OH 44144 


TK1678 


SP AMERICA INC 


1754 TSHN0L06Y DR 
SUITE 128 


SAN JOSE CA 95110 


TK2165 


TRiqUEST CORP 


3000 LEVIS m CLARK WT 


' VANCCU'ER M 98661-2999 


TK2278 


CCKTDC MWUFKTURINS <3f 0RE6CN 
(METALS) 


PO BCK 4200 


BEAVOnON OR 97076-4200 
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teplaceable Hechanical Part9 - 2232 Service 



Fig. & 

IndsE 

No. 


Tetctnnlx 
Part No. 


Serial/Aaaibly No. 
Effective Osccnt 


Otv 


17W » ItewTinHfwi 


Mfr. 

Code 


Nfr. Part No. 


1-1 


334-7223-00 




1 


MARKER, IDO(T;H«RKE0 2232 


80009 


334-7223-X 


-2 


334-7224-00 

334-7245-X 




1 

1 


NARK£R.I0O(r:HAAK£0 2232 

MARKER. IDEKr:HAR|i£D 8EZEL FUNCTIONS 


80009 

80009 


334-7224-X 

934-7245-00 


-3 


426-2206-00 




1 


FRAME.CRT BCELrPaLYDWSONATE.GMY 


CO 


ORDER BY OESCR 


-4 


211-0690-01 




2 


AHACHING PARTS 

SCREW.HAOflNE:6-32 X 0.875 PNH.SST 


66113 


OniER BY DESCR 


-5 


337-3638-X 




1 


END ATTACKIN6 PARTS 

SHIELD ASSEHeLYiANTISTATlC, STAINLESS STEEL 


TK1326 


ORDER 8Y OESCR 


-6 

-7 

-8 


361-1493-X 




1 

1 

1 


SWITC«S;(S6E S1-S5 EPL) 

FLEX CIRCUIT:(S£E P9005 EPL) 
SPACQI.BJrT0N:8EZa.P0LYCAR9CNATE 


TK2165 


ORDER 8Y DESCR 


-9 


337-2775-X 




1 


SHLO.IHPLOSIONiFILTER.BLUE 2211/2213/2215 


60009 


337-2775-X 


•10 


378-0877-02 




1 


R£FLECT0R.LI6HT:PLASTIC 


80009 


378-M77-02 


-11 


211-0780-00 




1 


ATTAOilNG PARTS 

SCREV,WCHINE;6-32 X 0.75 L.FIH.IX DEG. 


TK0BS8 


6C7SHSFM/1X 


-12 


386-4850-04 




1 


NYLON 

END ATTACHING PARTS 
SUGPAMa, FRONT: 


TK2165 


ORDER BY DESX 


-13 

-14 


366-1391-04 




1 

1 


CIRCUIT 80 ASSY:SCALE lilLM (SEE A31 REPL] 
FMXiWY.O.S GO X 0.14 10 X 0.32 H 


TK21B 


366-1391-04 


-16 


366-1879-01 




1 


aOSiGRAY 0.5 X X 0.531 H PLSTC 


80009 


366-1879-01 


-16 


366-0573-X 




21 


FVSH eUnCHiIVORY 6Y.0.186 SQX 0.48 H 


TK216S 


ORDER BY OESX 


-17 


366-1391-04 




1 


FNOe:OTAY,0.3 X X 0.14 10 X 0.32 K 


TK21K 


366-1391-04 


-18 


366-1879-01 




1 


KNOe.ORAY 0.5 X X 0.531 H PLSTC 


8X09 


366-1879-01 


-19 


366-1706-<B 




1 


DiOetSIL GY.0.127 10 X 0.5 00 X 0.531 H 


60009 


368-17X-X 


-20 


384-1575-00 




1 


EXTENSIX SHAFT;6.a05 L.V/KNGB.PLASTIC 


80009 


384-1575-X 


-21 


366-0S75-X 




2 


m0e;GRAY,CAL.O.127 ID X 0.392 X X 0.4 H 


TK2165 


ORDER BY DESCR 


-22 


366-2148-01 




2 


»(0e:fiY.V0LTS/0IV.0.72 X.0.79 H470.25 OIA 


80009 


386-2148-01 


-23 


131-0955-X 




1 


SHAFT & SKIRT 
CONN.RCPT.ELTCiBNC.FEmLE 


1351 L 


31-279 


-24 


220-0497-X 




2 


ATTAOIIHG PARTS 

NUT,PLAIN.tCX;0.5-28 X C.S62 HEX.8RS X PL 


80009 


220-M97-X 


-25 


210-0241-X 




2 


TDWINAL,LUG:0.515 ID.PIAIH.STL X PL 


80009 


210-X41-X 


-26 


21Q-1039-X 




2 


HASH£R.L0CK:0.521 ID.INT.0.025 THC.SST 


24931 


ORDER BY KSCR 


-27 


366-2049-01 




6 


END AHACHINS PARTS 

m0B:6Y.0.X72 ID X 0.41 X X 0.436 H W/BAR 


80009 


366-2049-01 


-28 


366-1146-X 




1 


KK)8:0Y.0.127 ID X 0.392 X X 0.466 H 


80009 


366-U46-X 


-29 


366-0576-X 




1 


m)8:1CD 8RAY,CAL,0.063 ID X 0.45 X X 0.45 


TK2165 


ORDER BY DESCR 


-30 


366-1840-04 




1 


F}106:SY.TIHE/DIV. 0.127 ID X 0.855 X X 0.84 
4 H 

KN06:aEAR, 0.252 10 X 1.2 X X 0.383 H 


80009 


366-1840-04 


-31 


366-1850-00 




1 


80009 


366-1650-X 


-32 


366-KI20-01 




1 


KNX:0.2S2 ID X 0.581 X X 0.81^ U/SET 


80009 


366-2020-Dl 


-33 


210-0413-X 




1 


SCREW 

NUr.PlAIN,HEX:0.375-32 X 0.5.BRS X PL 


73743 


3145-4X 


-34 


210-0S40-X 




1 


UASHER.FUT:0.39 ID X 0.S62 X X 0.Q2.STL 


66928 


ORDER BY DESCR 


-35 


131-0955-00 




1 


C0m.{CPT,EL£C:6NC,FE>ML£ 


13511 


31-279 


-36 


2KH12S5-M 




1 


TERHIMU..Ue:0.391 ID.LOCKING.BRS X PL 


12327 


ORDER BY DESCR 


-37 


333-3611-X 




1 


PANEL, FRONT: 


60009 


333-3611-X 


-38 


334-5S64-X 




1 


MARKER.IDENT:HKD CA/TION 


80009 


334-5964-X 


'39 


200-3153-02 




1 


COVER ASSEN8LY:R£AR,V/IA8E1S 


80009 


20CF-31S3-02 


-40 


211-0712-00 




2 


AHACHIN6 PARTS 

SCR.ASSEM tfi»ft:6-32 X 1.25,PNH,STl,T0RX 


01536 


ORDER BY DESCR 


-41 


251-316S-X 




1 


END AHACHING PARTS 
WIRE.NESN:FABR1C 


TK1316 


251-3165-X 


-42 


437-0331-04 




1 


CABINET.SCOPE:W/aiP.«OUND.D5C 


TK2165 


OraiER BY DESCR 


-43 


213-0882-W 




1 


AHACHING PARTS 

$CT£W,TPG.TR:6-32 X 0.437 TAPTITE.PHH.STL 


833^ 


ORDER BY DESCR 


•44 


^ll-fl3^^00 




1 


SCR.ASSEM WS1«:4-40 X 0.2S.PIH.STL,T0I0( T9 


01S36 


ORDER BY DESCR 


-45 


367-0289-X 




1 


END AHACHING PMTS 
HANDLE, CARRYIN6;13.8S,SST 


80009 


367-0289-X 


-46 


212-0144'X 




2 


AHACHING PARTS 

SCR£W.TPS,TF:8-16 X 0.562 L.PLASTITE.SPa 


93907 


225-38131-012 


-47 


334-7222-00 




1 


END AHACHING PARTS 
MARKER. 1DEKT:KARK£D 2232 


60009 


334-7222-X 
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Replaceable Mechanical Parts - 2232 Service 



Fig. ft 
Indn 
tej 

2-1 

-2 

-3 

■i 

-5 

-6 

•7 

-8 

-9 

-10 

-11 

-12 

-13 

-14 

•15 

-16 

-17 

-18 

-19 

-20 

-21 

-22 

-23 

•24 

-25 

-26 

-27 

•28 

-29 

-30 

-31 

-32 

-33 

-34 

-35 

-36 

-37 



-38 

-39 

-40 

-41 

-42 

-43 

-44 



Tektrcnix Serlal/AssaAly No. 

fart Ho. Effective Osccwt Otv 12346 Na» ft Deecriptiai 



337-3200-00 1 

334-4251-00 1 

344-0347-00 I 

348-0555-00 1 

344-0334-00 8010100 8010393 1 

344-C834-01 9010394 1 

343-1434-00 2 

441-1571-00 1 

211-0379-00 2 

407-3743-00 1 

213- 0681-00 2 

358-0550-00 1 

214- 3375-01 2 

407-3217-02 2 

210- 0586-00 2 

441-1592-02 1 

1 

361-1255-03 I 

213-09Z6-CO 2 

407-3673-00 1 

210-(»66-00 1 

211- 0379-00 2 

343-KE6-00 1 ' 

211-0379-00 1 

210- 0586-00 1 

j 

342- 0582-00 1 

343- 0969-00 1 

211- 0379-00 1 

210- 0413-00 1 

342-(655-00 1 

1 

2n-fl380-M 2 

386-2996-01 1 

21HB25-Q0 1 

213-0881-00 2 

211- 0304-00 1 

210-0004-00 I 

210-1171-00 1 

342-0563-00 2 

334-3379-06 1 

210 - 0202-00 1 

210-0457-W 1 



SHIELD, ELS::P(MDl SUPPLY 
mRKER.ID£NT:l«D CM/TION 
aiP.ELECTRICAL:Wa)E,0.72 OO.NYLON 
aa»»IEr,PlASTIC:SIL 6Y.U SHAPE.0.52 10 
aiP, CIRCUIT BO; RUSTIC 
aip.ocT eo:PusTic,6wy 
CUWP,CA6LE:1.0X l.O.GRAY.POtYVlMYL 
QttSSIS.SCOPEiFRCMT.L FRAME 
AHACHINO PARTS 

SCREV.MACHlN£:4-40 X 0.312.FLH.CO PL.T-9 
END AHACHINS PARTS 
BRACKET, AN6LE;ALLH!NUM 
ATTACHE PARTS 

SCRE1/,TPG, 111:6-32 X 0.25 TYPE TT,FIlH,STL 
EM) AHACHINO PARTS 
eUSHlNS.SHVlrO.lS ID X 0.488 L.PLSTC 
LEVER.SWITCHtAC/DC, PLASTIC 
BRACK£T.6R0UN0:ALIMIHIM 
ATTKTilNG PARTS 

Mjr.PL.ASS£M UA:4-40 X 0.25.STL CO PL 
QCl AHACHINO PARTS 
0«SSIS.Sa)l%:REAR,L FRAME 
FAN;(SEE B9965 EPL] 

SPACER.rAN:PUSTIC.2230 
ATTACHIN6 PARTS 

SCREW.TP6,m:4-40 X 0.5.TYPE U.PMH.STL 
END AHACHIN6 PARTS 
BRACKET, HEAT SK:AUf<INtJM 
AHACHIN6 PARTS 

RfT,PL.ASS£M WA:4-40 X 0.25,STL CO PL 
SCREW, HACHINE:4-40 X 0.312,fLH,C0 PL.T-9 
E)0 AHACHlNe PARTS 
RETAINER.XSTR: 

AnACHING PARTS 

SCR£W.»«CHINE:4-40 X 0.3I2.FIH,C0 PL.T-9 
NUr,Pl,ASSEM W:4-40 X 0.25,STL CO PL 
END AHACHINS PARTS 
TRANSISTOR; (SEE Q946 REPL) 
1NSULATCR,PUTE:TRANSIST0R,CERAM1C 
RETAINER.XSTR: 

AHACHINS PARTS 

SCREW.WCHlKE:4-40 X 0.312.FIH.C0 PL,T-9 
nrr,PUlN,HEX:Q.375-32 X 0.5.BRS CO PL 
END AHACHING PARTS 
1RANSISTCR: (SEE Q947 REPL) 
INSUUTOR,PUTE:HEAT SINK.ALIMINA 
LINE nLTQl;(SEE F19001 EPL) 

ATTACHING P<«TS 

SCREW,IW»IINE;4'40 X 0.375, FLH.CO PL.T-9 
Oe ATTACHING PARTS 
SUPPOT.CHASSIS: 

AHACHING PARTS 

SCR.ASSEH WSHR:4-40 X 0.25.PNH.SU.TTKX T9 
SCR£W.TPS,TR:B-32 X 0.25 TYPE H.FILH.SU 
00 AHKHIHG PARTS 
SEMICONO OVC.DhSQOTTKEY RECT 
(SEE CR970) 

AHACHING PARTS 

SCR.ASSEH WSHR:4-40 X 0.312. Ptt1.STL.T9 TORX 
WASHER, L0CK:#4 INTt.O.OlS 1WC.STL 
i«S)CR.SHU)R:a.l2 ID X 0.143 OO X 0.07 D 
EM) AH/CHING PARTS 
INSUUT0R,PUTE:TRANSIS1OR.nBERGLASS 
REINFORCED SILICON RUBBER 
N4RKQ1.10EKT;H<1> GROJO SHCGL 
TEmiNAL.Lf£:0.1A6 ID.UXXlN6.6RZ TIN PL 
AHACHING PARTS 

NUT.Pl.ASSM tfi:6-32 X 0.312.STL CO PL 



Mfr. 

Mfr fart »lo. 



TU285 ORDER BY OESCR 
07416 ORDER BY DESCR 
TK2165 ORDER BY OESCR 
80009 348-0555-00 
TK2165 ORDER BY OESCR 
TK2165 ORDER BY OESCR 
80009 343-1434-00 
TK2278 ORDER BY OESCR 

80009 211-0379-00 

TK1285 ORDER BY DESCR 

83385 DRSER BY DESCR 

TK2165 ORDER BY DESCR 
TK2165 ORDER BY DESCR 
TK1S7D ORDER BY DESCR 

78189 211-041800-00 

TK2278 ORDER BY DESCR 

800D9 361-1255-03 

1X1543 829-07625 

BOOOS 407-3673-00 

78189 211-M1800-0D 
80009 211-0379-00 

TK1154 ORDER BY DESCR 

80009 211-0379-00 
78189 211-041800-00 



80009 342-0582-00 
80009 343-0969-00 

80009 211-0379-00 
73743 3145-402 



80009 342-C655-00 



60009 211-0380-00 

TK2278 ORDER BY DESCR 

01536 ORDER BY OESCR 
83385 ORDER BY OESCR 



01536 ORDER BY DESCR 
77900 1204-00-00-0541C 
00261 A7148516P2 

18565 69-11-6806-1674 

80009 334-3379-06 
66928 A-373-15B-2 

78189 511-061800-00 



REV ARR 1990 



10-5 




Repl4ceab1e Hechwitcal Parts - 223Z Service 



Rg. & 

Index Tektronix Serial/Assobly No. 

Ito. part No. Effaeti« Dacnnt Qtv 12345 Mw i ‘ ~~ — 'r^- 
2 - 



-45 


200-1388HB 


1 


-46 


200-2264-00 


1 


-47 


204-0633-00 


1 


-48 


210-1039-00 


1 


•49 

-SO 


200-2845-00 


1 

1 


-51 


211-0379-00 


2 


•52 


210-(^00 


2 


-53 


129-0999-00 


2 


-54 


214-3327-01 


3 


-55 


211-0718-00 


3 


-56 


386-4443-00 


1 


-67 


337-2774-00 


1 


•56 


334-1951-00 


1 


-59 


334-1379-00 


1 


-60 




1 


-61 


343-0549-00 


1 


-62 


136-0630-00 


1 


-63 


214-1061-06 


1 


-64 


200-2519-00 


1 


-64.1 


426-1766-00 


1 


-65 


441-1591-01 


1 


-66 


211-0325-00 


2 


'67 


386-5209-00 


1 


-68 


211-0371-00 


4 


-69 


129-1083-01 


2 


-70 


2KM307-00 


2 


-71 


334-5082-00 


1 


-72 


361-1336-00 


1 


-73 


211-0451-X 


2 


•74 


— 


1 


-75 


211-ca^oo 


4 




343-0088-00 


1 




334-8221-00 


1 




344-0116-00 


1 



END AHACHING PARTS 
CCWER.FUSE LEAI):P«.YURnHMIE 
CAP,nj50aOER;3A6 FUSES 
ROY.RJSEHDLJ^ERiSAG & S X 2<Ht FUSES 
WS«R.L0CK;0.S21 IO.INT.0.025 THC.SST 
COVER, Cia 80MD:UNE FILTER 
CIRCUIT BO ASSY:£HI FILTER (SEE AS REPL) 
AHACHIWS PARTS 

SCR£W.NACHINE:4-4a X D.312.FLH.CD PL.T-9 
IftiT.PL.ASSEH HA:4-« X 0.25, STL CO PL 
SPACER,POST:0.4B5 L.4-40 INT/0a,STl,0.2S 
HEX 

END AHACHING PARTS 
HINGE.CKT B0ARD:11.B L. PLASTIC 
AHAOTHS PARTS 

SCR£U.MACHINE:6-32 X 0.312.FLH.100 DEfi.STL 
END ATTACHINS PARTS 
SUPPORT , SHI SJ) :CRT . FRONT. PLASTIC 
SHIELD, aECiCRT.STEEL 
WKER,IDENT:(«D WARNIN6,CRT VOLTAGES 
MARKER, IDENTiHN) HI VACUM 
DELAY LII1E.Q,EC:93IS (SEE DL9210 RQ’L) 

STRAP ,TIEOWl,E:O.Cei W X 4.0 L,ZYTEL 
SKT.PL-IM EL£K:CRT SOCKET ASSY 
SPRIN6.GR0UND;CRT SHIELD 
CAP.CRT SOQCET;KATm LEXAN 
WUNT,RESIL1£NT:CRT.REAR 
CHASSIS , SCOPE: SIDE. 2220/21/30/24/32 
ATTAOnNG PMTS 

SCR.ASSEM WSffi:4-40 X 0.25,PI«.STL.T0RX T9 
END AHACHING PARTS 
SUOPAICL.SIDE; 

AHACHIKG PARTS 

SCREW,HACHINE:4-40 X 0.5,PHH.STL 
SP«ER.POST:0.2 L.4-40,STEB.,0.188 HEX 
VASHER.L0CK:0.115 IO,SPLIT,0.025 TIK.SI BRZ 
END AnACWNG PARTS 
OVERUY,PANEL;SIDE.PL0TTER STD 
9W;£R.PLATE:0.Q5 X 2.148 X 0.7.ALLMIIU1 
AHACHING PARTS 

SCREW, WOflNE:4-40 X 0.750.FLK.C0 PL 
END An/mNG PARTS 

CIRCUIT BO ASSY:X-Y PLOTTER (SE A20 REPL) 
ATTACHING PARTS 

SCR.ASS94 U5W:4-40 X 0.2S,PW.STL.T0RX T9 
CbW>.CABl£:0.062 OIA.PLASTIC 
MARKER. I0er:l«I) CAUTI0N.6ATTERY 
RTNR,CAPACITQR:0.62S DIA.STEa 
END AHACHING PARTS 



Hfr. 

ilFr ^ Wd. 



80009 200-1388-03 
S3S29 FEK 031 1668 
TKD881 031 1^ (FEU) 
24931 ORDER BY OESCR 
TK216S ORDER BY DESCfi 



80009 211-0379-00 
78169 211-041800-00 
TX2278 WDER BY OESOL 



80009 214-3327-01 

83486 ORDER BY OESCR 

80009 386-4443-00 
23740 C-2OS0 
22670 ORDER BY DESCR 
07416 ORDER BY OESCR 

06383 PLTIM 
60009 136-0630-00 
60009 214-1061-06 
80009 200-2539-00 
80009 426-1766-00 
TK1285 ORDER BY OESCR 

01536 ORDER BY DESCR 

TK227B ORDER BY DESCR 

33486 318-004-40416X 
80009 129-1083-01 
36928 A384-25N 

80009 334-^62-00 
TK2278 DRDQl BY DESCR 

TK085B ORDER BY DESCR 



01536 CROa BY DESCR 
80009 343-0088-00 
60009 334-6221-00 
90201 TH-17 



OPTION 10 INCLUDES: 



-76 211-0371-00 
-77 334-5063-00 
-78 129-1085-00 
-79 210-0056-00 

-81 129-1083-01 
-82 210-1307-00 



2 SCREW, m;>UNE:4-40 X O.S.PW.STL 

1 OVERLAY, PANEL:SIOE.GPIB 

2 SPAC£R,POST:0.2S L,4-40,6RS.0.2S HEX 

2 WASHER. L0OC:«0 SPLIT.0.047 TMC.SI BRZ 

1 CIRCUIT BO ASSY-.GPIB (SEE A22 REPL] 

2 $PACER.P0ST:0.2 L,4-40,STEa.0.188 HEX 

2 UASHER.L0CK:0.115 lO.SPLlT.O.OK T>K,SI BRZ 



63486 318-004-404I6X 
80009 334-S963-00 
60009 129-10^-00 
66928 ORDER BY OESCR 

60009 129-1083-01 
B6928 A384-2SN 



OPTION 12 INCLUDES: 



-83 211-0371-00 
-84 334-S061-OO 
-85 129-1033-01 



2 SCREW,MACHINE:4-40 X O.S.PNH.STL 

1 OVQlLAY,PMEL:SIDE RS232 

2 SPACER,PQ5T:0.2 L.4-40,STEa, 0.168 HEX 



63486 318-004-40416X 
80009 334-5961-00 
B00C9 129-10B3-01 
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Replaceable Hechonical Parts - 2232 Service 



Fig. S 

Index 

Ik). 


Tetctnnix 

hrt 


Serial/Assably No. 
Effactine ttaant 


Oty 


trua ■» t DHCTiDttm 


Kfr. 

Crtlr 


Nfr. ftirt Ho, 


2-86 


210-1307-00 




2 


URSKER.LOO(:0.11S ID.SPQT.O.OES THK.SI BRZ 


86928 


A384-26N 


■87 






1 


CIRCUIT BO ASST:RS232 (SEE A21 REPL) 






-88 


129-1083-01 




2 


SPACER, P0ST:0. 2 L.4-40,STEa.0.188 HEX 


80009 


129-1063-01 


-89 


210-1307-00 




2 


W»iER.L0CK:0.115 ID.SPLIT.0.025 '^K.SI BR2 


8ES2B 


A384-2B( 
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Replaceable Mechanical tarts - 2232 Service 



Index Tektronix Sertal/Aasaibly Md. ^ ^ 

Mo. tart Mq. Effective Otv ISC * ^fag^^an ft**» Hfr. tart >b._ 



3-1 

-2 

-3 


377-0512-02 


6 

1 

1 


1NSERT,»0«X:0.172 ID X 0.37 00 X 0.64.m 
CIRCUIT eo ASST:FRONT PANEL (SEE A3 REPL) 
BRACKET, (3fi0lKl:AUMIM1.2232 


80009 


377-CS12-02 


407-3842-X 


TK1559 ORDER BY DESCR 








ATTMMN6 PARTS 






-4 


211-0332-00 


1 


SCR.ASSEM USW:4-40 X 0.5,P»i,STL CD PL. 
10RX T9 


01536 


ORDER BY DESCR 


-5 


211-0325-X 


2 


SCR.ASSEM USMR!4-40 X 0.25.PMi.STL.T0RX T9 


01536 


ORDER BY DESCR 


-6 


129-0299-X 


2 


SPAC£R.P0ST;0.333 L.0.168 KEX,6RS 


80009 


129-0299-00 








OH AHAOilNG PARTS 






-7 


366-1480-03 


1 


PUSH BUrTOH:«AX.OFF 


S0009 


366-1460-03 


-6 


384-1576-01 


1 


EX^iON SmFT;12.S44 L.PIASTIC 


B0009 


364-1576-01 


-9 


1 


SUITCH.PUSH:DPST (SEE A1S901 REPL) 






-10 
• 1 





1 

1 

1 


CIRCUn BO ASSY:ALTSWE£P (SEE A1A5 REPL) 
CIRCUn BD ASSYtHAIN (SEE A1 REPL) 
SPACER.POSr:0.485 L.4-40 IMT/EXT, STL, 0.25 
HEX 

OCT BO ASSY:L06IC CH 1/2 (SEE A14 6 AIS) 






•11 

-12 


129-0999-00 


TK2278 ORDER BY DESCR 


-13 




2 










AnAOUNS PARTS 




ORDER BY DESCR 


-14 


211-0325-X 


2 


SCR.ASSEM WSHR:4-40 X 0.25.P(ti,STL.TDRX T9 


01536 




END ATTACHIN6 PARTS 






-15 


337-3201-03 


1 


SHlEL£.aEC:TQP,2200 


50009 


S37-K01-03 








ATTACHIN6 FVWTS 






-16 


211-X25-X 


1 


SCR.ASSEM Wa«:4-40 X 0.2S.PW.STL.T0RX T9 


01536 


ORDER BY DESCR 


-17 


211-CB26-X 


2 


SCREW, MICHINE:4-40 X 1.25.Pm,STL 


83486 


CXUIQI BY DESCR 


-18 


361-1218-X 


2 


SPACQ(,Sl£EVE:0.736 L X 0.13 ID.BRS 


TK2278 ORDER BY DESCR 


-19 


211-0325-M 


2 


SCR.ASSEM USW:4-40 X 0.25.PNH,STL.TORX T9 


01536 


ORDER BY DESCR 








END ATTACWH6 PARTS 






-20 


128-0988-M 


1 


SPACER,P0ST:0.966 L.4-40 EA EW.AL, 0.188 

RES NTMC.fXr,FI:IHP ATTOi{S£E A2R19/R69) 
CPLB.SH(UT.FL£X:0.127 ID X 0.375 QO.OELRIN 


TK2Z78 ORDER BY DESCR 


-21 

-22 










376-0051-01 


2 

1 

2 


80009 


376-0051-01 


-23 

-24 


(Sa A2S1Q/S60 REPL) 
.BEARIHG.CAM SU:£ND,0.6 DIA 


401-0370-X 


60009 


401-0370-00 


-25 


214-1126-01 


2 


.SPRIHS,FIAT:0.7 X 0.125,01 BE GW CLR 


B0009 


214-1126-01 




214-1126-02 


2 


.SPR]IG.FIAT:0.7 X 0.12S.CU 5E RED CLR 


60009 


214-1126-02 


-26 


214-1752-TO 


4 


.R0LLER.0ErENT:0.125 X X O.ie.SST 


60009 


214-1752-00 


-27 


263-1041-02 


2 


.SWITCH ASS£WLY;ACniATOR,VOLTS/DIV 


60009 


263-1041-02 


-28 


343-1020-X 


2 


.RETAIN£R,C0NT:A3S GRAY 


TK216S ORDK BY DESCR 


-29 


210-0406-W 


2 


.Nm'.PLAIN,l€X:4-40 X 0.188.6RS CD PL 


73743 


12161-50 


-30 


376-0209-M 


2 


.CPL6.SW«T.RQ0;0.127 ID.PIASTIC 


eo»9 


376-0209-00 


-31 


401-X69-U 


2 


BEARING.GW SWrCENm.D.e DIA 


80009 


401-0359-00 


-32 






(SEE A2S1/S51 REPL) 






-33 


263-1040-03 


2 


.SWITCH ASSEMK.Y:ACnJAT0R.C0UPLI«5 


60009 


263-1040-03 


-34 


214-1126-01 


2 


.SPRING, PLAT:0.7 X D.125.CU BE 6W CUl 


80009 


214-1126-01 


-35 


214-1752-W 


4 


.R0LLBT.DETENT:0.125 00 X 0.16,SST 


8C009 


214-1752-00 


-36 


401-0370-01 


2 


.BEAR1N6.CAN $W:END,0.6 OIA 


80009 


401-0370-01 


-37 

-38 


210-0406-00 


2 

1 


NllT,PLAlH,)CX:4-40 X O.IBB.BRS CO PL 
CIRCUIT BO ASSY:ATTENUMDfi (SEE A2 REPL) 
ATTACHING PARTS 


73743 


12151-50 








-39 


211-0325-n 


1 


SCR.ASSEM WSifi;4-40 X 0.25,PNH.STl.TIK( T9 


01536 


ORDER BY DESCR 


-40 


211-0302'X 


2 


SCR.ASSEM WSHR:4-40 X 0.75,PW,STL,TtI0; Ok 


01536 


ORDER BY DESCR 


-41 


211-032S-X 


2 


SCR.ASSEM WSHR:4-40 X 0.25,PNH.STl,TDRX T9 


01536 


ORDER BY reSC« 


-42 


211-<S25-00 


4 

1 

1 


SCR.ASSEM W5H{:4-40 X 0.25,PNH,STL.TORX T9 
END AHACKING PARTS 

RES NTWK.FXD.FI;TIHIN6 (SEE A4R701 REPL) 
SPACER. »IEVE: 0.228 L X 0.162 ID.BRS 


01536 


ORDER BY DESCR 


-44 

-45 

-46 


361-1166-X 


80009 


361-1166-00 


1 

1 


CIRCUIT 60 ASSY;SWEEP REF (SEE AIB REPL) 
CIRCUIT eo ASSYrSWEEP IKTFC (SEE A13 REPL) 


mmmmm 






mil 




1 


rreniTT art accv-tththr Kff u rfpi 1 












AHAailNG PARTS 






-46 


211-0325-X 


3 


SCR,ASSEH WSHR:4-40 X 0.25.PNH.STI.TCW T9 


015S6 


ORDER BY DESCR 








QC AHACHING PARTS 




337-2773-02 


-49 


337-2773-02 


1 


SH1EU).Q.EC:P0WER SUPPLY.LOUER PLASTIC 


60009 


-SO 


334-42S1-X 


1 


MARKER, lOOT:**]) CAUTION 


07416 


(X^ER BY DESCR 


-SI 


337-3291-01 


1 


SHlEli>.QiC:6OTT0H.22X 


60009 


337-3291-01 








AnAOfING PARTS 






-52 


129-0906-00 


1 


SPACER.P0ST:0.68S L.4-40 IIT/Qa.AL.0.25 
iCX 


TK2276 CRDER BY DESCR 
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Replaceable Mechanical Pai^s - 2232 S«*vice 



Kg. ft 

Index 

Nn. 


TektTmix 
Pnrr Mn 


Serial/Assaibly He. 
Effective ftnnt 


Otv 


1234.S ft IVen-iiihirr 


Hfi*. 

Crete Mfr. ftirt >fa. 


3-53 


210-0586-00 




1 


IWT.PL,ASSEM W:4-40 X 0.25.STL CO PL 


78189 211-041800-00 










ENO AnACWHG PARTS 




-54 


131-1758-11 




2 


CUNT ASSr.£LK:8 CONTACTS 


TK216S ORDER BY DESCR 




131-1756-12 




2 


CQNT ASSY.ELEC:8 ONTAnS 


TK216S ORDER BY DESCR 
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Replaceable Nechanical Parts - 2232 Service 



Fig. & 

Into 

No. 


Teictrcnix 

Nn. 


Seria1/Assep61y No. 
EffectiM! ttamrt 


Otv 


123(5 Nik k Descrioti«n 


Kfr. 

(Mr 


Mfr. fertND. 


4-1 

-2 


211-0325-00 




1 

5 


CIRCUIT 60 ASSY;STCRA&E (SEE AlO REPL) 
ATTACHIH6 PARTS 

SCR.ASSEN WSW:4-40 X 0.25.PMH.STl,T0RX T9 


01536 


ORDER BY OESCR 


•3 


343-1098-CO 




1 


END AHACHINS PARTS 
RETAINER.OCr BO: PLASTIC 


60009 


343-109B-OD 


■a 


211-0304-00 




1 


AHACHIH6 PAR^ 

SCR.ASSDi WSHl:4-40 X 0.312, RiH.STL, T9 TOlO! 


0IS36 


ORDER BY OESOl 


-5 


214-3327-01 




3 


QID ATTAINS PARTS 
HINGE.Cia B0AR0:11.6 L.PLASTIC 


80009 


214-3327-01 


-6 


211-0304-00 




3 


AHACHINfi PARTS 

SCR.ASSEN WSHR:4-40 X 0.312.PNH,STL,T9 TORX 


01536 


ORDER BY OESCR 


-7 


337-3502-01 




1 


END ATTAOON6 MTTS 
$Hia6.ELEC:ST0RAU 60 


TK2276 ORDER BY DESCR 


-8 


344-0116-00 




1 


RTNR.CAPACIT0R:0.625 OIA.STEEL 


90201 


TH-17 


-9 


211-0486-W 




I 


ATTAOilN6 PARTS 

SCREW, KACHlNE:4-40 X 0.168 l,FUi,100 DEG. 
TORX 

(END ATTAQilNG PARTS] 


TKD658 





R£V m 1990 
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Replaceable Mechanical Parts - 2232 Service 



Fig. 8i 

Inifac Tdtronix SeriaVAss^ly No. 

lb. Part Ho. £ffacti»e CMoent Otv 12345 Wmb t Des rritiHt»i 

5- 





016-0677-Q2 


1 




070-7066-00 


1 




070-706B-00 


1 




070-7221-01 


1 




1S9-0023-00 


2 




200-2520-00 


1 






1 

1 




131-3579-00 


i 

1 


-1 


343-1278-00 


2 


-2 


161-0230-01 


1 


-3 


343-0003-00 


1 


-4 


213-0682-00 


1 


-5 


210-0803-00 


1 





016-0566-00 


1 




016-0792-01 


1 




016-0848-00 


1 




016-1003-00 


i 




070-7067-00 


1 




103-0177-01 


2 




206-03^-00 


2 




346-0199-00 


1 




020-0859-00 


1 


-6 


161-0167-00 


1 


-7 


020-0860-00 


1 




161-0104-06 


1 


-8 


020-0682-00 


1 




161-0104-05 


1 


-9 


020-08S3-OD 


1 




161-0104-QB 


1 


-10 


02CHM61-ro 


I 




161-0104-07 


1 



STANtMRD ACCESSORIES 

POUCH ,ACCCS50RY:U/PLATE 
MWIM.,TEOi:OPERATCRS.2232 
WNWL.TECH:R£PERDCE CARO 
WMJU.,TECH:U5SS REI^ENCE QUI0E.2232 
FUSE,CARTRID6E:3Afi.2A.250V.SL0W 8LW 
COVER, score: FRWT.ASS 
PROBE PASStVE:lSOKKZ,10X,W/R0.2N 
P6109 PROBE PASS1VE;1SCM(Z,1CK,W/R0.2M 
CONNEaOR ASSY:9 PIN.HME W/WmRE & BACK 
SHEU EAfiOEO 

RTNR.POWER CORO: POLYCARBONATE GRAY 
CABLE ASSY.fW, :3,18 AU0,92.0 L 
ClAM',L0OP:0.25 lO.PLASTIC 
SCREW, TP6.TR:6-32 X 0.437 TAPTITE,P»W,STL 
VftSHER.FUT:0.15 10 X 0.375 CD X O.OJ2,STL 

OPTKMAL ACCESSORIES 
VISOR CRT: 

CASE.aRRYING:24.5X 16.5 X 11.5 
COVER,PROT:UATERPROOF VINYL 
ADAPTER.RACK: 

HW1AL.TECH:SERVICE,2232 
AOAPTER,reOeE:VI/LEAD 
TIP.PROeErMICROCKT TEST.O.OS CTR 
STPAP,CAMriN6:AN} TEKTfONlX 
COMPONENT KIT;E!JROPEAN 
.CABLE ASSY,PwR.i3.0 X 0.75, 6A, 240V, 2.SH L 
.lOPTION AS > SWISS] 

COMPONENT KIT:UiITED KINQDON 

.CABLE ASSY,PWR,:3 X 0.75W a3,220V,98.0 L 

.(OPTION A1 - EUROPEAN) 

COMPONENT KIT: NORTH AMERICAN 
.CABLE ASSy.MR.:3.18 A£,24W,9B.O L 
.(OPTION A3 - AUSTRM.IAN) 

COMPONENT K1T:SW1SS 

.CABLE ASSY,PWR,:3.18 «C,240V,98.0 L 

.(OPTION A4 - NORTH AMERICAN] 

COMPONENT KIT:AUSTRALIAN 

.CABLE ASSY.nR.:3 X 0.7Sm S0,240V,98.O L 

.(OPTION A2 - INITED KINSOCM] 



Mfr. 



Co*- 


Mr. Part No. 


TKD174 016-0677-02 


60009 


070-7066-00 


60003 


070-7068-00 


8000$ 


070-7221-01 


71400 


HCK2 


TK2165 ORDER BY DESCR 


60009 


131-3579-00 


TI^ZIBS ORDER BY DESCR 


60009 


161-023Ch01 


06915 


E4 CLEAR ROUND 


83385 


OUlER 8Y DESCR 


12327 


CHNIER BY DESCR 



TK2165 OraiBR BY DESCR 
TK1336 ORDER BY DESCR 


80009 


016-0848-00 


80009 


016-1003-00 


60009 


070-7067-00 


60009 


103-0177-01 


80009 


206-0364-00 


80009 


346-0199-00 


80009 


020-0659-00 


60009 


161-0167-00 


80009 


020-0860-00 


S3109 


ORDER BY DESCR 


80009 


020-0862-00 


S3109 


ORDER BY DESCR 


80003 


020-0863-00 


70903 


ORDER BY DESCR 


80009 


020-0861-00 


80009 


161-0104-07 
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MANUAL CHANGE INFORMATION 

At Tektronix. w« continually strive to keep up with latest electronic developments 
by adding circuit and cornponent improvements to our instruments as soon as they 
are developed and tested. 

Sometimes, due to printing and shipping requirements, we can't get these 
changes immediately into printed manuals. Hence, your manual may contain new 
change information on following pages. 

A single change may affect several sections. Since the change information sheets 
are carried in the manual until all changes are permanently entered, some 
duplication may occur If no such change pages appear following this page, your 
manual is correct as printed. 




l^ktfDniX” MANUAL CHANGE INFORMATION 

cxwMfnEOToeetufNCE Date: 3-28-90 Change Reference: M71722 



PrnritifTt- 2232 SERVICE MANUAL 




Memial Part Number Cf70-7067-00 






DESCRIPTION 


Product Group 41 



EFFECTIVE SERIAL NUMBER: B012176 

REPLACEABLE ELECTRICAL PARTS LIST CHANGES 



CHANGE TO: 

A5C672 281-0785-00 



CARFXD.CER Dl: 68PF.10%,100V,MI 



DIAGRAM CHANGES 



DIAGRAM 




B TIMING & ALTERNATE B SWEEP 



Change the value of capacitor C672 (location 2J) to 68 pR 



Page 1 of 1 





l^ktronix^ 

COMMiriEOTO EXCEU£NC6 

Product: 2232 SERVICE 



MANUAL CHANGE INFORMATION 

Date; 03-17-90 Change Reference; M71935 

Manual Part Number: 070-7067-00 



Product Group 41 



DESCRIPTION Produc 



EFFECTIVE SERIAL NUMBER: B012201 

REPLACEABLE ELECTRICAL PARTS LIST CHANGES 

A10 Storage board 
CHANGE TO: 



A10R6315 

A10R6316 



322-3231-00 

322-3231-00 



RES.FXD.RLM: 2.49K OHM,1%,0.2W,TC=T0. 
RES, FXD, FILM; 2.49K OHM,1%,0.2W,TC=T0. 



DIAGRAM CHANGES 



DIAGRAM 






VECTOR GENERATOR 



CHANGE: Value of R6315 to 2.49K, location ID. 

Value of R6316 to2.49K, location 3D. 












’naktronix 

coMMirreo to dccellencx 


MANUAL CHANGE INFORMATION 

natR- 05-30-90 Chance Reference- Cl/0590 


PfOfliinl: 2232 SERVICE 


Manual Part Ni :mher- 070-7067-00 


DESCRIPTION Product Group 41 



EFFECTIVE ALL INSTRUMENTS: TEXT CHANGES 



Performance Characteristics 
Section Section 1 
Table 1-1 

Electrical Characteristics 



Corrections, Page 1-6 



Weight of Last 
Acquisition 


1/2, 1/4, 1/8,1/16, 1/32, 1/64, 1/128, or 1/256 (MENU selec- 
tions). AVERAGE mode default weight is 1/4.* 


Page 1-10 


Input Resistance 


Greater than 10 Kfl (LSTTL 
compatible).* 


Page 1-11 


Differential Accuracy 


Graticule indication of tite voltage 
cursor difference is within 2% of the readout value, mea- 
sured over the six divisions.* 


Page 1-14 


Non-Volatile Memory 


26 Kbytes.* 



Table 1-2 

Environmental Characteristics 

Page 7-23 

Environmental The instrument meets the foliowring 

Requirements MIL-T28800D requirements for Type III. Class 5, Style D 

equipment, except where noted otherwise.* 



* Performance Requirement not cheek in manual. 



Page 1 of 2 




















l^ktronix 

C30MMfnED TS 0CCXUENCE 

Product: 2232 SERVICE 



MANUAL CHANGE INFORMATION 



Date: 06-11-90 



M72619 



Change Reference:. 

Manual Part Number: 070> 7067-00 



DESCRIPTION 



Product Group 41 



EFFECTIVE SERIAL NUMBER: B012983 



REPLACEABLE ELECTRICAL PARTS LIST CHANGES 



AlO Storage board 
Change : 

C2202 281-0315-00 

C2207 291-0315-00 

C2235 281-0315-00 



CAR CAR.C6R.DI; 2.8-10 PF 
CAR CAR.CEfl.DI: 2.8-10 PF 
CAP, CAR.Cefi.Dl; 2.8-10 PF 



Page 1 oM 






Tektronix 

cdMMrrrgura sccblence 



Product: 2232 Service 



MANUAL CHANGE INFORMATION 

Date: Q6-n-90 Ctiange Reference: M72619(Revised^ 

Manual Part Number: 070-7067-00 



DESCRIPTION Product Group 41 



EFFECTIVE SERIAL NUMBER: B012983 



REPLACEABLE ELECTRICAL PARTS LIST CHANGES 



A10 Storage board 



Change : 



C2202 

C2207 



281-0315-00 CAR CAR,C6R-DI; 2.8-10 PF 

281-0315-00 CAR CAR.CER.DI: 2.8-10 PF 
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